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ELLIOTT TURBINES 


the choice of value-wise refineries... 


1953 
Process Issue 
Starts on page 97 


@ Anyway you look at it... you're dollars ahead 
when you install Elliott YR Turbines. 
These modern turbines are designed to meet 
the most critical requirements, when 
it comes to providing low-cost, efficient 


service — easy maintenance — and 
long-lasting 24 hour-a-day dependability 
... all mighty important considerations in 
continuous process work. 

The wide choice of sizes and capacities of 
Elliote YR Turbines simplifies the job of 
working them into the heat balance of any 
plant or process. They're available in eight types 
— in five frame sizes — with an elective choice of 
six different types of governors — and a range of capacities 
and speeds up to 2000 hp and 7000 rpm. 

For full details, contact your local Elliott representative or 
write Elliott Company, Jeannette, Pa. 
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*%/,PROPORTIONEERSY, “ON-STREAM” BLENDING 
YSTEM PROVIDES NEW SPEED, FLEXIBILITY AND ECONOMY IN 
THE DIRECT LOADING OF FINISHED GASOLINES 
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% PROPORTIONEERS% “on-stream” blending 
methods combine two or more liquid components 
in any proportion by weight or volume and formu- 


lations are maintained under all circumstances 
by automatic built-in “fail-safe” design features. 
Costly mixing tanks are eliminated, manpower 


and plant space saved, and internal transfer prob- New plant of Canadian Oil Refineries, Ltd. at mm ay me 
employs °,Proportioneers% equipment to continuously blend five 

lems are greatly simplified. Ask for recommen- aseline components, TEL, and dye, in producing its famous White 
: —_- - Rose products at loading rates up to 2,880 barrels per hour. Photo 
dations and descriptive literature. shows Automatic Blend Manifold with Pump House and Control 


Room in background (TEL building in left hand corner). 


%Proportioneers% Gasoline Blender Control Panels 


%Proportioneers% Loss-in-weight Scale and Control Panel adds , 
with automatic batch cutoff panel at right. 


TEL to finished blend in proportion to flow rate. 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries, 
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A Quick Look at 


Cyclic Adsorption Refining . . . Start off the 1955 
Process Issue by reading about the latest entry into 
aromatic recovery processes—-CRC’s Cyclic Adsorp- 
tion Refining Process. Applied to the recovery of 
aromatics from reformates, yields of 99 percent are 
possible with this process. Other applications include 
the treatment of stocks in the kerosine range to re- 
move aromatics for production of high-grade kerosine 


raffinates. Page 99, 


Fluid Coking Process . . . The latest answer to the 
problem of fuel oil reduction is Standard Oil Devel- 
opment’s Fluid Coking Process. The latest adaptation 
of the fluidization technique, this process has already 
been designated for three commercial installations. 


Page 102. 


Sulfuric Acid Alkylation . . . With the government 
crying for more aviation gasoline facilities, this new 
development in alkylation is particularly significant 
to national defense. By the use of effluent refrigera- 
tion, fractionation requirements and operating costs 
in this process can be reduced while maintaining high 
isobutane concentration. Page 


A Look at Commercial Catforming .. . Now being 
watched closely are the operating experiences of the 
new catalytic reforming processes announced within 
the last four years. Catforming has four units in 
operation and four under construction. Here are the 
operating results after one year’s operation of this 
process. Page 113. 


Hydrocarbons from Pipe-Line Gas . . . Wil! the 
rising cost of gas in the Texas Gulf Coast cause a 
shift to locating petrochemical plants near consum- 
ing areas in the North Central and Middle Atlantic 
states? Here are the design considerations for extract- 
ing hydrocarbon feed stocks from pipe line gas in 


those areas. Page 116. 
Amine Gas Treating . . . Newest developments in 


this process include the use of methyldiethanolamine, 
which permits the removal of water and hydrogen 
sulfide from gas streams with selective removal of 
carbon dioxide. Page 124, 


Three Electrical Processes . . . These three processes 
by Petreco are now represented by commercial 
installations. The new 
Electric Lube Oil Treating Process, announced for 
the first time in this issue. This new process utilizes 
an electric precipitator for the separation scheme in 
acid-treating lube oil stocks. Page 125, 


process in the trio is the 


Houdry Dehydrogenation Process . . . The current 
shortage of butenes for production of aviation 
alkylate coupled with mounting demand for butadiene 
by the rapidly expanding synthetic rubber, textile. 
paint and chemical industries focuses attention on 
this process. Page 130. 
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Selective Hydrogenation . . . Ethylene for petro- 
chemical processing must be almost completely free 
of acetylene in order to assure adequate catalyst 
life in the new catalytic processes. By the selective 
hydrogenation process described in this article. 
acetylene content in ethylene streams can be reduced 


below 10 ppm. Page 138. 


Ethylene Oxide by Direct Oxidation . . . How 
does this method compare in cost with the chloroydrin 
route? What are the merits of a fixed bed versus a 
fluidized bed? These are the two questions answered 
in this article about this versatile petrochemical. 


Page 146. 


Ethylene Oxide and Glycol . . . Here's the rundown 
on the Shell process for manufacturing ethylene oxide 
and glycol. Operated for the past two years in a 
300-pound-per-day pilot plant, the process is now 
ready for commercial installation. Page 154. 


Wulff Process . . . This article reveals more cost data 
on the Wulff Process for producing acetylene. An 
important feature of Girdler’s scheme is the use of 
two solvents in the separation system—absorber oil 
to remove the higher acetylenes and dimethy! formate 
to absorb the acetylene. Page 162. 


Air and Methane... . The biggest building activity 
in natural gas processing to petrochemicals is am- 
monia. However, ammonia is just part of the picture. 
Hydrogen cyanide, methanol and urea are linked in 
an intricate scheme for the utilization of air and 
methane. This symposium includes an introduction to 
the whole picture and five articles on the various 
processes used. Page 170. 


Mechanical Shaft Seals—Troubles and Trends... 
Have you tried mechanical pump seals, or have you 
been scared off by rumors of unreliability, tough 
maintenance, etc? These authors tackle the question 
with the authoritativeness of experienced users. Tak- 
ing a searching look at this important new postwar 
development, they present all the facts on cost. 
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design, installation, operation, and maintenance. This 
is highly valuable, practical, working information for 
any reader who uses pumps in his business. Turn to 


Page 203. 


Chlorination of Paraffin and Aromatic Hydro- 


carbons . . . Part V of the “Understanding the 
Chemistry of Petrochemical Reactions” series covers 
the basic chlorination reactions and discusses the 
amounts and uses of the various chlorination prod- 
ucts. Production figures of this growing phase of the 
petrochemicals industry are impressive. A description 
of the process for making amyl chloride is also 


included. Page 207. 


How to Prepare Cost Estimates . . . Gone are the 
good old days of cost-plus bidding, born of the 
World War II emergency. Both contractors and 
owners are back on the fiercely competitive basis of 
“turn-key” or “ceiling” bids. No bid is better than 
the estimate from which it is derived. For that reason. 
we ve asked a former executive in a large construction 
company (now in business for himself) to lay it on 
the line with solid tips on preparing good cost esti- 
mates. Here’s his answer, a meaty working tool for 
the estimator, plus some inside information on con- 
tractors’ profits thrown in. Page 211. 


Refining With Adsorbents—Part IV . . . The con- 
tact process for decolorizing lubricating oil is anal- 
yzed in the fourth article of this highly valuable 
series. Regeneration of contact adsorbents in com- 
mercial equipment poses the single greatest operating 
problem. Here are some valuable tips designed to 
minimize your operating difficulties. A new technique 
of regenerating contact clays with solvents avoids 
excessive loss in efficiency. Page 215. 


How Many Operating Variables Can You Con- 
trol? . . . Don't over-control your process or oper- 
ing unit. Without considerable previous experience 
on a given unit it's hard to specify the optimum 
number of automatic controls. Applying the simple 
tool of the “degrees of freedom,” this paper shows 
you how easy it is to specify the correct number of 
variables to be controlled. Not only in instrumenta- 
tion and control are you faced with this problem: 
you are always confronted with the number of inde- 
pendent variables in all design problems. This is 
especially true where you plan systematic design 
procedures. Here is the clearest discussion we have 
seen on this most helpful subject. Page 219. 


Does Crude Oil Source Affect Desulfurization? 


- « « From data gathered by the cobalt molybdate 
desulfurization of six different gas oils, no influence 
by crude oil source is indicated. Results show that the 
amount of desulfurization is a function of original 
sulfur content only. Page 225. 


Correlating Equilibrium Flash Vaporization Data 
- « « How many times have you longed in vain for 
design data at one condition of pressure and tem- 
perature? Here is a good solution for this problem 
on flash vaporization data. You may try this method 
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on other data also. This is a correlation which will 
help the designer to obtain necessary data from a 
limited amount of experimental data which are at 
different pressures than those desired. Next month 
there will be a nomographic correlation to fit hand- 
in-glove with this paper. Page 229. 


They Fight Their Neighbors’ Fires . . . Fight to- 


gether or burn together? Not much choice there, so 
oil companies along Corpus Christi’s crowded Turn- 
ing Basin area organized a cooperative fire-fighting 
company. For details of an organization which could 
serve as a pattern for others, see Page 276. 


The Courts Say . . . An employe took a swig out of a 


gin bottle in violation of company rules. The “gin” 
turned out to be carbon tetrachloride. Was the com- 
pany liable for his violent illness? Yes, indeed! The 
employe of another firm suffered a foot injury and 
subsequently claimed total disability. Was the com- 
pany liable? The answer is again yes. With this issue 
PeTroLeum REFINER begins a feature which will 
interest every reader and is aimed straight at the 
pocketbook of every employer. Authored by a Dallas 
attorney, “The Courts Say . will strip actual 
compensation cases of legal gobbledegook and hand 
them to you in simple, absorbing style. Page 282. 


How Do You KNOW You're a Good Supervisor? 
. « « Here’s a brief test that may help you learn what 
your bosses, and certainly your workers, really think 
of you. Turn an honest eye upon yourself and check 
the questions you can answer affirmatively on Page 


283. 


SPECIAL FEATURE!! 


Economics and Cost Estimating Symposium 
in October 


“It’s all a matter of economics—the dollar sign 
rules the roost.” This oft-repeated statement has 
for years goaded editors into frenzied efforts to 
procure good material on economics and cost esti- 
mating. Their efforts have been largely unsuccess- 
ful since most companies are reluctant to reveal 
their economic methods. At long last there will be 
a notable exception—in the October issue of 
Perroteum REFINER there will be highly 
authoritative symposium on Economics, prepared 
by industry experts of proven ability, and beamed 
directly at REFINER readers. 

The symposium, published exclusively in 
Petroceum REFINER, will contain the following: 

Refinery Economics 

§ Chemical Plant Economics 

» Cost Estimating of Equipment 
» Cost Estimating of Processes 

Mark your calendar now to look for these 
power-packed pages. 


Important Special Issues on the way: 


Petrochemical Special Issue—November 
Maintenance Special Issue—January 
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cat cracker diet cuts catalyst loss 
.--saves °677 per shift 


How much can you save a day by reclaiming your 
catalyst now lost? Tests of Centrifix Catalyst Separators 
in several large western refineries show efficiencies of 
over 95% on material, 50% of which is less than 5 
microns in size. Centrifix Catalyst Separators are saving 
from 14 to more than 5 tons of catalyst per day. 


Learn how Centrifix separators can be put to work in 
elutriators, lift disengagers, reactors, regenerators, after 
waste heat boilers to catch the catalyst you're losing. 


Internal Catalytic Dust En- 
trainment Separator employs 
aerodynamic principles to 
achieve efficiencies close to 
double that of separators 
previously used. 


THE 


Centrifix 


CORPORATION 


3608 PAYNE AVENUE 
CLEVELAND 15, OHIO 
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WRITE FOR CENTRIFIX ENGINEERING 
BULLETINS FOR PERFORMANCE FACTS 
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and EVERYTHING 
came from 
“OILWELL” 


McBride Refining Company’s 2000-bbl. refinery 
at La Blanca, Texas is the first to use Atlantic’s ‘‘cat- 
forming” process on a commercial basis. A 750-bbl.- 
per-day unit went on stream August 4, 1952—designed, 
engineered and constructed by Grebe & Doremus 
Process Company, Inc. under license from Atlantic. 
All equipment, process and catalyst guarantees have 
been met during the first run. 

The new unit consists of furnaces, reactors, exchang- 
ers, separators and control equipment, together with 
the necessary compressors and pumps essential in the 
process flow. 

All equipment and material for this new unit was 
supplied by “Oilwell” . . . enabling the contractor as 
well as the operator to centralize procurement details 
at a single, convenient source. 


Bring Your problem to “Oilwell” . . . whenever 
you undertake projects of this type. Learn for your- 
self the many advantages of shifting procurement re- 
sponsibilities to a long-established, fully-integrated 
organization that specializes in supplies for the Petro- 


OVER-ALL VIEW of “‘catforming”™ unit. Furnaces, reactors, ex- 

’ changers and control room are in foreground. Compressor and 

: £ pump house is immediately behind this equipment. The stabil- 
izer is the smallest of the four towers shown. 
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This month's report is on: 


SICROMO 2 


Has outstanding surface and structural stability at 1200°F. 
Has better oxidation and corrosion resistance than 2% 
Cr.-Mo. steel. Recommended for service up to 1200°F. as 
tubes in cracking coils, reforming units, heat exchangers, 
vapor line and hot oil piping. Also as return-bend forgings 
for oil heaters. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 


Carbon Sicromo 2 Sicromo $$ 18-8 Ti 

Carbon-Mo. Sicromo 2% Sicromo 5MS_16-13-3 
DM.-2 2%% Cr.-1% Mo. Sicromo 7 25-20° 
Silmo Sicromo 3 Sicromo 9M 25-12° 
DM 4-6% Cr.-Mo. 18-8 Stainless 35-15** 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6"* 


* Available as seamless inbing on an experimental basis only. 
**Not available as seamless tubing. 


Know the best way to get the best 
tube steel for you? Ask the experts! 


Chlorination apparatus purifies extracted non-metallic residues to determine steel cleanliness. Research like this helps 
assure the Timken Company's leadership in high temperature steels. 


YEARS AHEAD —-THROUGH EXPERIENCE AND RESEARCH 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


EVERAL high temperature tube steels may solve your 

heat, pressure, corrosion and oxidation problems. But 
only one steel will give you maximum tube life per dollar 
—the best life/cost ratio. 

The best way to get this steel is to ask the experts—the 
metallurgists of The Timken Roller Bearing Company. 
Backed by more than 20 years of steel research and expe- 
rience, they're recognized authorities on high temperature 
steels. With 24 different analyses to choose from, they'll 
help you select the best tube steel for your particular appli- 
cation. And uniform tube quality is assured by the Timken 
Company's rigid quality control from melt shop through 
final tube inspection. 

Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable 
address: “TIMROSCO”. 
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It’s no seeret that one of the biggest headaches of 
corrosion control in cooling water systems is the 
continuance of pitting and tuberculation. But 
these troublesome conditions can be combatted 
quickly thanks to the Betz 
Dianodic* method of corrosion inhibition, 


and effectively 


To illustrate the point. in an eastern refinery, 
cooling water for the “eat” cracker is circulated 
through an induced draft tower at the rate of 
10,000 gallons per minute. This system was oper- 
ated initially without any chemical treatment of 
the circulating water. Serious corrosion developed 
within a few months. Frequent replacement of 


steel tubes became necessary. 


Betz Engineers procured corrosion data by means 
of test specimens. Average penetration values of 
0.03-0.05 inches per vear were established. Pit 
depth measurements as high as 0.15 inches per 
vear were obtained. 


The new Dianodic method of corrosion inhibition 
was recommended, and results have been spec- 
tacular! Average penetration was reduced to 0.001 
inches per vear, and of greater importance. the 
maximum pit depth has been reduced to 0.005 
inches per year—1/30 the previous rate. With 
the present cooling water control progeam, little 


*Betz Service Mark 


CONSULTANTS 
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or no maintenance is required from the water-side 
at annual turnaround. 


The Dianodie method, developed by Betz Eengi- 
neers, is a system of combining two anodic inhib- 
itors in such a way as to effectively eliminate 
pitting and tuberculation and at the same time 
provide protection against general corrosion and 
scale. It is just one of the many advanced devel- 
opments produced by Betz Laboratories . . . the 
result of sound engineering and progressive research 
in water conditioning for over a quarter of a 
century. Call in a Betz Engineer today. Let him 
show you how you can obtain similar results in 
vour plant. W. H. & L. D. BETZ, Gillingham 
& Worth Streets, Philadelphia 24, Pa. In Canada: 
BETZ Laboratories Limited, Montreal 1, Canada. 


Vay we send vou a com- 
plete report of the Dianodic 
method of cooling water 
treatment? Ask for Betz 


Technical Paper No. 125. 
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Only Midwest ‘‘Long-Tangent”’ 
Elbows have these longer tan- 
gents (dotted lines indicate their 
length beyond ends of ASA 
Elbows). Tangents are of 
nominal diameter: a 12” elbow 
has tangents 3” long. 


This young man's dad also saves money. But he 
does it by specifying Midwest LONG- TANGENT 
Elbows whenever he needs welded piping. These 
elbows (see above) can be lined up with pipe 
more quickly and accurately. Less pipe is re- 
quired and a short nipple (with its extra cir- 
cumferential weld) is frequently eliminated, 
Slip-on welding flanges are easily used with 
minimum change in either flange or fitting. And 
then .. . Midwest “Long-Tangent" Elbows cost 
no more than ASA Elbows. You, too, can save 
money by specifying them on your next weld- 
ing fittings order. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Lowis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7—50 Church St. * Chicago 3—79 West Monroe S$. 
Les Angeles 33—520 Anderson St. Houston 2— 1213 Capito! Ave. 
Tulse 3—224 Wright Bidg. * Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


“IMPROVE PIPING DESIGN ane 
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Fig. 3061 — 300-pound Cast 
Stee! Swing Check Vaive. 
Flanged ends and bolted 
cap. Disc has ample lift 
to permit full, straight- 
way, unobstructed flow 
through the vaive body. 


To be completely satisfactory, a valve must function perfectly, give 
maximum length of service and require minimum maintenance. 
To do this it has to be exactly right—in design and materials— 
for all the conditions under which it must operate. And because 
Powell makes just such a valve for every service in modern indus- 
try, Powell Valves always give complete satisfaction. 


The Wm. Powell Co., Cincinnati 22, Ohio 


Fig. 2453-G — 150-pound Stainless 
Stee! O. S. & Y. Gate Valve. Sizes 


128-pound 5” to 30”, incl. All dimensions con- 


form to latest standards. Avail- 
with tapered solid th44 able in a variety of other corro- 
wedge. Made in sizes ; sion-resisting metals and alloys. 
2” to 30”, inclusive. 


Fig. 1603 — 150-pound 
Cast Stee! 0. S. & Y. 
Gate Vaive. Flanged 
ends and tapered 
solid wedge. 


BRONZE, IRON, STEEL 
AND CORROSION- 


RESISTING VALVES 
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The photograph shows INSUL-MASTIC 
TYPE “D” being applied on an oil tank that is 
kept heated to retain free flowing viscosity. 
Within one year after the completed application 
this coating of INSUL-MASTIC TYPE “D”" 
prevented enough heat from 

escaping from the tank to pay for 

the cost of the coating. It also prevented 
corroding of the tank. 


INSUL-MASTIC TYPE “D" is a Superior 
quality corrosion preventive coating to 

which we add considerable cork. We then apply 
it 4 inch thick. It is not intended to 

replace standard thermal insulation, but 

on vessels where moderate temperatures are 
maintained it stops much heat loss 


while preventing corrosion. 


Applications as old as fifteen years have 


never required maintenance. 


Write for further information. 


To vaporseal thermal insulation 
specify INSUL-MASTIC 4010. Our 
technical engineers are available 
to help you with this and other 
coating specifications. 
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Include Tenamene 2 


in your blueprint 


to save refining time, materials 


Effective sweetening and gum inhibiting in one operation! 


After sweetening a sour gasoline, Tenamene 2 remains 
in the sweetened gasoline to provide powerful, efficient 


protection against gum formation. 


No matter what sweetening or inhibiting processes 
you are now using, the chances are that the use of 
Tenamene 2 can result in significant savings. For example, 
using Tenamene 2 may considerably reduce heat costs by 
cutting recycling time, or it might eliminate costly regen- 
eration of copper or plumbite treating solutions. 


If you're interested in general information about gum 
inhibiting as well as specific data about the Tenamenes, 


and equipment 


send for the booklets listed in the coupon. Our Petroleum 
Chemicals Laboratory will be glad to make tests and 
recommendations on any of your gum inhibiting problems. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tenn.; New York—260 Madison Ave.; Framingham, Mass. —65 
Concord St.; Cleveland—Terminal Tower Bidg.; Chicago—360 N, 
Michigan Ave.; St. Lovis—Continental Bldg.; Houston—412 Main 
St. West Coast: Wilson Meyer Co., San Francisco—333 
Montgomery St.; Los Angeles—4800 District Blvd.; Portland— 
520 S. W. Sixth Ave.; Seattle—821) Second Ave. 


EASTMAN 


Tenamene 


Eastman 


CHEMICAL PRODUCTS, INC. 
KINGSPORT, TENNESSEE 


Eastman Chemical Products, Inc., 
Chemicals Division, Kingsport, Tennessee 


Gentlemen: Send me copies of your booklets: “Inhibiting Motor 
Fuels with the Tenamenes” and “Tenamene 2 Inhibitor Sweetening.” 


Sales representative for TENNESSEE EASTMAN COMPANY, division of EASTMAN KODAK COMPANY 
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advanced manufacturing 
techniques 
assure 


rocess equipment 


Uncompromising attention to detail during every 
manufacturing operation is the user's guarantee 
of satisfaction with B&W Process Equipment. 


Many of the advanced production and testing 
techniques used, in casting, forming, machining, 
welding and stress relieving, require 

specially designed equipment. Much of this 
equipment was originally developed by B&W. 


Intensive research and development, aided by 
long experience and first-rate facilities, have 
earned for B&W Process Equipment a fine 
reputation across the nation and abroad. 
The Babcock & Wilcox Company, Process 
Equipment Dept., Barberton, Ohio. 
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New hydraulic press, installed at 
B&W’'s Barberton, Ohio, works, is used 
to form extra heavy plate and to 
pierce billets. It is the largest of its 
kind, and has a capacity of 6500 
tons plus. 
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PROVIDES ALL THESE 


1. Direct, controlled radiant heat along and around the 
horizontal heating tubes 


. High, uniform rates of heat transfer 

. Heat input to match any desired heating curve 

. Low residence time at temperature, where desirable 
. Complete combustion, with little or no excess air 


. Positive heat rate control at either high or low tempera- 
ture operation 


Petroleum and petrochemical heaters, featured by per- 
formance as exemplified above, form a part of the over-all 
Selas activities in the Improved Fluid Processing 
of air, gas and liquids. Removal of water. oil and vapors 
from instrument or process air and the phase separation 
of liquids are functions of other Selas refinery apparatus. 


IFP* is not a piece of equipment... nor simply a method. 
It is a combination of modern techniques and equipment, 
fitted to specific needs by engineers with refinery operation 
backgrounds. 


A letter will bring you full details. 


I mproved F luid rocessing 


CORPORATION OF 


PHILADELPHIA 34, PENNSYLVANIA 


Heat Processing Engineers for Industry + Development + Design + Manufacture 
PetroteumM REFINER—Vol. 32, No. ¥ 
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a valve that never blows its top 


All K & M diaphragm Control Valves have a drawn steel dia- 
phragm casing able to withstand extreme heat, impact, pressure and 
shock . . . and a cast steel open yoke that retains its strength when 
the heat is on. When something goes wrong, the difference between 
safety and danger might very well be this all steel construction. 

Further, consider the everyday advantages of the all steel K & M 
construction: One man can move the smaller size valves without hoists, 
for the K & M steel topworks weighs only half as much as other top- 
works of equal size. The open yoke, provided in cast steel by only 
K & M, assures accessibility and completely eliminates any possible 
accumulation of gas, vapor or condensate. 


More linear . . . more accurate . . . more responsive 
The K & M molded neoprene diaphragm provides a large effective 
area which is constant throughout the long stem travel. Thus, K & M 
Diaphragm Motors provide maximum linearity in stem movement 
and virtually the highest power factor available. Operating with 
high capacity, low turbulence K & M valve bodies, these motors mean 
more accurate, more responsive flow regulation. 


For Complete Automatic Control 
Valve Data: Write for your copy 
of the new K & M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 
Also Available ... New Valve Size 
Calculator with Low Flow Data. 


oh 


diaphragm control valves 


& Valve Makers e 4 64 Genung Street 
Since 1879 ee Middletown, New York 
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You will Dump High Costs, too.. 


. .. when you install the Dempster-Dumpster 
System of Bulk Materials Handling 


Manufacturers over the nation have learned 
to eliminate the costly and inefhicient method of 
handling bulk materials with conventional dump 
trucks, drivers and loading crews. You can equip 
one truck with a hydraulically operated Demp- 
ster-Dumpster. Then, inside or outside buildings 
at convenient accumulation points, you simply 
place detachable Dempster-Dumpster Containers, 
in capacities up to 4 times that of conventional 
dump truck bodies, with each designed to suit 
the materials to be handled—be they 
liquids or dust... hot or cold. . . bulky, light 
or heavy. Containers shown at left, all handled 


solids, 


by one Dempster-Dumpster, are only a few of 
the many available or that can be built to meet 
your needs. The Dempster-Dumpster, operated 
by only one man, the driver, serves scores of con- 
one after another, as shown below. 

You You 


eliminate re-handling of materials. You eliminate 


taimers ... 
eliminate trucks standing idle. 
loading crews. You increase efficiency, sanita- 
tion and good plantkeeping with this Dempster- 
Dumpster System—the lowest cost method of 
bulk materials handling ever devised. Write to 
us for complete information. Manufactured ex- 
clusively by Dempster Brothers, Inc. 


THE 


DEMPSTER BROTHERS, 593 Dempster Bldg., Knoxville 17, Tennessee 
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FOR PETROLEUM PRODUCTS, CHEMICAL PROCESS LIQUIDS AND 
HIGH PRESSURE, HIGH TEMPERATURE WATER HANDLING 


| 
Capacities: | vp to 1000 gpm 
| Operating | 
Heads: | up to 625 feet 


Case Pressures: up to 600 psig 
| horizontal electric 
motor is standard; 


other types as required 


Drives: 


Material of 
Construction: | liquid end can be of 


any material suitable 
| to intended service 


PACKING GLAND CONSTRUCTION © 
TEMPERATURES TO 850° F. < ‘ 


Daesigns TO CHOOSE FROM— 


MECHANICAL SHAFT 
SEAL CONSTRUCTION 


TEMPERATURES TO 250° F. 


FOR ALL YOUR HEAVY-DUTY, HIGH TEM- 
PERATURE PROCESS PUMPS, LOOK 
AT THESE 2 NEW PROVED DESIGNS 


PEERLESS PUMP DIVISION 


Buy These Standard Pumps for Those “Custom” Jobs FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenve 26, Los Angeles 31, California 


These rugged, center-line-mount pumps are avail- Pence cond us copy of tte. 
able in a complete range of sizes. Peerless appli- describing Peerless Type PR and PRS Pumps. 
cation experience shows that up to 70% of refinery 
hot oil pump requirements can be met by these 
two Peerless pump designs. In addition to the COMPANY 
choice of either packing gland or mechanical 
shaft seal construction, features common to both 
pumps include: use of spacer type coupling to 
permit liquid end disassembly without disturbing 
piping; oversize shafts; oil lubricated, heavy duty, Get All The Engineering Details! 


radial and thrust bearings; spot electric welded ge FOR NEW ne giving ——- construction de- 
. tails, operating characteristics and application data. Mail 
case and impeller-wear rings; end or top suction coupon above today. 


design; extra low NPSH requirements. 
Mail coupon for descriptive bulletin today. 


NAME 


ADDRESS 


en 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, Calif. and Indianapolis, Indiana. 
Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 
Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview 
and Lubbock, Texas; Aibuquerque, New Mexico. 
Distributors in Principal Cities; Consult your Telephone Directory 
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AT BRISTOL... 


Meet the SIMPLEST 


neum 


new META 


controlling pressure, temperature, vacuum, 
flow, differential pressure, and liquid level 


Here are a few of the advantages of Bristol's 
METAGRAPHIC system: 


SIMPLICITY... fewer moving parts, fewer ad- 
justments needed, and less service required. 
Range changes can be made in seconds. 
FLEXIBILITY... all components are interchange- 
able. Units can be combined like building 
blocks to make up any kind of arrangement; 
functions can be located exactly where they're 
needed. 

TRUE PLUG-IN SERVICE... provides great savings 
in installation costs. And if trouble is suspected 
with any component, just pull the doubtful 
unit out and plug in a stand-by—without stop- 
ping any processing. The suspected unit can IT TAKES ONLY SECONDS to change the Bristol METAGRAPHIC 
be taken to the shop and checked whenever receiver from a recorder to an indicator: Case door is opened... 


time permits. You don’t lose any air pressure 
when changing units, either. Bristol's auto- 


matic sealing system prevents loss of signal to 
with cover removed to show 


other components. 

NO TIME LAGS... in a four-pipe circuit the trans- 
mitter signal and the controller-output signal 
travel around a very short loop—which can be 
as little as three feet long. 


These are some of the important advantages of 
Bristol's METAGRAPHIC instrument system—the 
product of over 60 years of experience in instru- 
ment making and application in practically every 
industry. Get the whole story by writing to The 
Bristol Company, 111 Bristol Road, Waterbury 20, 
Conn. 


simplicity of the world-famous 
Bristol measuring element. 
The frictionless transmitter, 
with only one pivot and no 
flexures, will operate in any 
position, indoors or out. The 
unit is sensitive to extremely 
small changes in the measured 
quantity, as minute as 0.08% 
of range, including reversal. 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Transmission instrument system... 


Recorder chassis withdrawn from case (air pressure is auto- Indicator chassis is plugged into same case. Control remains 
matically maintained) . . . undisturbed throughout change-over. 


WERE’S THE RECORDER CHASSIS, in THE BRISTOL CONTROLLER can be 
retracted sition Now f plugged into back of receiver, 
can be aod oot int oe : placed at process, or used as 
zero adjustment As with- a “blind controller.” Available 
out disturbing record or con- in pro- 
trol. You can bring up to three portional plus reset, propor- 

tional plus derivative, and 


related variables, such as flow, 

: ond t “ig 4 proportional plus reset plus 
pressure and temperature, in 
to one receiver. Auto-manual nag pe 

strument men will recognize 
“bumpless,” without disturb- by thousands of install 


ing valve position. 
*Licensed under C. B. Moore patents 


“ x THE DEPENDABLE GUIDEPOST OF INDUSTRY 
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Here’s Why 
An 


Allis-Chalmers 


Motors 

Handy Guide to Motor Scicction 
[ Explosion-prootf Motors (AP7Z.) 
| I xplosion proof Motors (AZZ) 


Pumps 
{-} Handy Guide to Pump Selection 
Oil-Lubricated, Frame type Pumps 


Motor 
Control 


» 1 BGOS2? 
SIB7149 


52B6059 
52B7638 


¥ 


Send for Free Engineering Literature 


Control 


Allis-Chalmers Type APKK explo- 
sion-proof motor. Fin-type design with 
no enclosed passages for external cool- 
ing air. Cannot clog and overheat. If 
cleaning is required, it takes only a 
few minutes with cloth, brush, vac- 
uum or air hose. All cast-iron frame 
resists corrosion. Similar design avail 
able in totally enclosed, fan-cooled 
motors for non-hazardous locations 


Allis-Chalmers oil-lubricated, frame- 
type pump. Will handle many process 
jobs at less cost than usual refinery 
pump. Available with capacities to 
1200 gpm, heads to 250 feet and tem 
perature range to 550 F Built with 
wide choice of materials to handle 
many types of corrosive liquids. Can 
be provided with six different sealing 
arrangements, including mechanical 
seal and water-cooled stuffing box As 
you can see from the picture, there 1s 
plenty of room between the pump and 
the bearing for maintenance 


[] Handy Guide to Starters 
[ } Reduced Voltage Starters 


i” XT O Pe Drives 
[] Handy Guide to Tearope Drives 


COMPLETE SERVICE from power line to machine 


Texrope 
Drives 
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Pump, Motor and Control are designed, 
built, assembled and tested by Allis- 
Chalmers. With this ready-to-run unit you 
save engineering time .. . installation 
costs ... service problems. 


Y° CAN SAVE the time and expense of en- 


gineering a pumping unit from several 
manufacturers’ catalogs. Allis-Chalmers will 
supply the complete pumping unit, with all 
parts of coordinated design and manufacture, 
ready to install and run. This engineering 


service costs you nothing extra. 


Allis-Chalmers across-the- 
line magnetic starter in ex- 
plosion-proof enclosure. 
Allis-Chalmers supplies a 
full line of starters and con- 
trol for any type of hazard- 
ous area duty 


No Service Problems 
The complete unit is guaranteed by one reli- 
able manufacturer, Allis-Chalmers. No buck 
passing on performance responsibility. Nearly 
a hundred Allis-Chalmers Certified Service 
Shops provide factory-approved service in 
every large industrial area. 


Get Complete Information 
Get help on your pumping problems by calling 
an experienced Allis-Chalmers pump applica- 
tion engineer at your nearby Allis-Chalmers 
District Office. 


Texrope is on Allis Chaimers trademark 


A3974 


ALLIS-CHALMERS 


MILWAUKEE 1, WISCONSIN 
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COMBINATION OF AUTOMATIC-MANUAL 
OPERATION INCREASES FLEXIBILITY 
OF ANNIN VALVES... 


To ANNIN’s powerful Domotor au- 
tomatic operation add the versatility 
of a side-mounted Handwheel. This 
combination provides the answer to 
field demands for convenient and 
positive supplementary control dur- 
ing start-up periods, or when the sys- 
tem is shut down temporarily for 
instrument repair. The Handwheel 
can act to operate the valve manually 
and provides an adjustable limit stop 
in either the opening or closing direc- 
tion. This auxiliary manual control is 
particularly advantageous in adjust- 
ing the minimum or maximum flow 
of steam to turbines, steam engines 
and other process equipment. Further 
evidence of the increased utilization, 
simplicity of design and greater econ- 
omy of ANNIN VALVES. 


See DOUG ANNIN 


in booths 188 & 189 at the 
1.S.A. Show, Chicago, 
Sept. 21-25 


Featuring these NEW Annin products: 


@ Mode! 2560 and 3560 Domoter Valves @ Figure 25 and 35 Manual Valves 
@ Model 5060 Wee Willie Control Valves @ Model 2520 and 3520 Cylinder Valves 


THE ANNIN COMPANY 3500 Union Pocific Avenve 
Los Angeles 23, California 
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the latest development 


SIMPLE 
COMPACT 
STURDY 
EFFICIENT 


Philadelphia Spiral-Bevel Cooling Tower Units are manu- Spiral-bevel pinion is supported by additional out- 
factured in five sizes, rated from 15 to 60 Horsepower at board bearing, thus preventing any possible pinion 
1750 rpm motor speed. deflection. 

Here are some of the features which make these single . Oversize bearings give extra long life. 
reduction Spiral-Bevel Units outstanding: . Top bearing is continually flooded with oil—no grease 
1. High Efficiency. fittings are necessary. 


Precision generated Spiral-Bevel Gears, case hard- . First cost of Unit is economical. 
ened for long service life. Reducer meets all AGMA standards. 


2 
3. Heavy duty construction. Be sure your next Cooling Tower is equipped with this 
4. High dome permits mounting fan directly on unit, with dependable Philadelphia Cooling Tower Drive. 

ample clearance below fan blades. Literature upon request. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK PITTSBURGH CHICAGO HOUSTON LYNCHBURG, VA. 
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WATER-COOLED STUFFING BOX provides longer life 
for packing and bearings. Cross-sectional view shows 
water-jacketing 


j 
- 

Typee HR and HB Twenty Type HD trautically- Type CNE. Por Type HM. aila- 

size » stanced de sle-suction loading or transfer ble in 12 ae 

epr ped he npeller handle boiling Capacities ape 

oo tt f yuids with low ibmere o 2.700 gpm feeds to 475 ft 

material permit e for tem- ence Capacities range from He ads to Soo ft Upto 500 F 

wratures far be w zero to on) te 3.200 gpm at heads 

Roo for pre from up te 700 To 850 F and 
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The World's Broadest Line Assures You the Ri 


THE NEW WORTHINGTON TYPE CNR CENTRIFUGAL PUMP is designed to 
give dependable, trouble-free performance on a wide variety of refinery jobs 


Here's another Worthington 
TT pump that makes refinery 
Operations more efficient 


handle such refinery jobs as treating, blending, loading and transfer 


temperatures up to 350° F. 


Pump Division, Harrison, New Jersey. C39 


ght Pump for Every Job 


It's our compact, single-stage Type CNR centrifugal pump, built to 


Here are some of the features of the modern CNR centrifugals : 
1. HEAVY CASINGS in iron or steel for extra wear under high pres- 
sure and corrosive conditions 
2. WATER-COOLED STUFFING BOXES with conventional 
packing or mechanical seals optional. 
3. HEAVY-DUTY CONSTRUCTION with 250-pound ASA flanges 
(150-pound in steel) for really rugged service. 
4. INTERCHANGEABILITY. The CNR is part of our SESC pump 
line. That means complete interchangeability of any pump component 
for easier servicing, broader range of pump selection and greater 
availability. 

You can get the new CNR’s in capacities up to 2700 gpm, to handle 


Write for Bulletin W341-B16 to Worthington Corporation, Centrifugal 


' 
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WORTHINGTON 550-HP TURBINE, used to drive coke oven gas collection blower, is one of two units purchased by the Citizens 
Gas & Coke Company of Indianapolis. The first unit, installed in 1938, operated continuously until 1945, when the second 
unit was installed. Now the units alternate, providing continuous service. 


Operating record of this Worthington 
blower-drive turbine brought repeat order 


Fifteen years of dependable service and still going 
strong. That's the record of this 550-hp Worthington 
turbine, used for driving a coke oven gas collection blower. 

The unit was purchased by the Citizens Gas & Coke 
Company of Indianapolis, Ind., early in 1938. Impressed 
by its performance, Citizens Gas & Coke installed 
another Worthington turbine in 1945 to drive a similar 
blower. 

The long satisfactory experience that Citizens Gas & 
Coke has had with these turbines ts duplicated by 
Worthington users everywhere. 

Worthington turbines are ideally suited for blower or 


centrifugal compressor drives, since they are available 
in all sizes and speeds to give the most economical unit 
performance. Another advantage is the turbine’s adapt- 
ability to various governing arrangements for precise 
control under all operating conditions. 

Remember, the engineering of the drive is just as im- 
portant as the engineering of the compressor or blower. 
Worthington’s long experience in compressor-drive en- 
gineering is your assurance of getting exactly the right 
type and size drive for your needs. Write for Bulletin 
1966 to Worthington Corporation, Steam Turbine Divi- 
sion, Wellsville, N. Y. 13.3 


Steam Turbines 


TURBINE GENERATOR FEED WATER BOILER FEEO 
SETS HEATERS 


MULTI STAGE 
TURBINES 


SINGLE STAGE 
TURBIACS 


A GREAT TEAM IN STEAM 
"war 
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How Sun Oil’s “Magic Mill” at Toledo 
operates with ‘round the clock safety 


There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.'s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 


for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 
meets all its purging requirements. 


Let Kemp help you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money. 
Find out how Kemp's wide range of depend- 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your problems. 


Photo above shows close-up 
view of Kamp Industrial Car- 
buretor, the heart of every 
Kemp installation. Assures 
complete combustion... with- 
ovt waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance. 


For more complete facts and technical 
information, write for Bulletin 1-10 to: 
Cc. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS - BURNERS - FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
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Tubing Problems 


Put our “experience file’ to work on them 


@ Our “experience file” is made up of case histories dealing with practically every 
condition or combination of conditions that might cause premature pipe or tubing 
failure. These case histories are the result of 60 years of working on tubing problems 
that may be new to you today, but that we've faced in the past and solved. 

The fruits of these years of research are yours for the asking. National Tube is 
able to offer you seamless tubing, condenser tubes, heat exchanger tubes, and 


refinery piping in a selected group of 24 different analyses. Each of these 24 different 


analyses has been performance-proved to meet the specific requirements of corrosion 


and oxidation for which it is recommended. Other chemical compositions are also 
available in tubular products and a wide variety of high temperature problems are 
under study. 

Check over the list of analyses shown here. Then, before you decide on new piping 
or tubing, consult with our engineers. Make certain that you get the exact analysis 
that will best insure top efhciency and the most economi- 


cal performance. 

National Tube Division is your headquarters for up- 
to-the-minute steel tubing information. Write us any- 
time. Address: National Tube Division, United States 
Steel Corporation, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


Here are our 24 different steel tubing analyses: 


Carbon 2% Cr, 1 Mo 7 Cr, Ya Mo 27 Cr 

Carbon, 2 Mo 2% Cr, Y2 Mo, % Si 8 Cr, 42 Mo 18-8 

Y Cr, Y2 Mo 3 Cr, 1 Mo 8 Cr, 1 Mo 18-8 Ti 

1 Cr, Mo 5 Cr, Mo 9 Cr, 1 Mo 18-8 Cb 

1% Cr, Y%2 Mo 5 Cr, “2 Mo, 1% Si 12 Cr, Al 18-8 Mo 

2 Cr, Mo 5 Cr, Mo, Ti 17 Cr 25-20 


All National Seamless Tubes are 
perced from a solid billet of 
high-quality steel. This is the one 
manufacturing method that re- 
moves all doubt concerning uni- 
form wall strength 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 
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UP AND 


@ That's exactly where engineers working on liquid fuels 
for rocket engines are trying to send those who want to 
go. Most of the problems of flight into space have already 
been solved—design, metals, motors, space suits, con- 
trols, even the medical and psychological aspects of 
transporting men safely into space. The major hurdle 
still to be overcome is the development of a suitable fuel. 
It will have to be powerful enough to propel its own 
weight along with that of the ship it fuels beyond the 
pull of gravity. 

Some of the newest liquid fuels, such as white fuming 
nitric acid, concentrated hydrogen peroxide, nitrogen 
tetroxide, liquid hydrogen and liquid oxygen are already 
being produced commercially for use in test rockets, 
guided missiles and jet planes. Contamination of these 
concentrated fuels by corrosion creates a serious prob- 


NEW YORK 1, N.Y. 
350 Fifth Avenve 


WILMINGTON, DEL. 
226 West Ninth St 


PITTSBUR 
318 Investment Bidg. 


OUT OF THIS WORLD ! 


lem in ro~ket use. Corroded metals affect the perform- 
ance of the propellant by clogging rocket injector nozzles 
and depositing sludge in the jacket of the cooling 
systems. 

To prevent this contam:nation, the leading manufac- 
turers of rocket fuel use many ALOYCO Corrosion-resistant 
valves in the processing and storage of their products. 
Constant research in our laboratories, backed by 25 
years of production experience, have kept our valve 
design and alloys abreast of the newest developments in 
propellants, as in other fields of industrial processing. 
ALOYCO valves go hand-in-hand with chemical progress. 

If corrosives play a part in your business it will pay 
you to write to the Aloyco Corrosion Engineering Service. 
Our engineers will be glad to assist you in solving your 
specific valve corrosion problem. 3.15 


STEEL PRODUCTS COMPANY, 
1303 West Elizabeth Avenue, Linden, N. J. 
Plants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 


ATLANTA, GEORGIA 
333 Candler Bidg 


ST. LOUIS, MISSOURI 
1221 Locust St. 


CHICAGO 4, ILL. 
332 So. Michigan Ave 


HOUSTON 6, TEXAS 

K. E. Luger Co. 

2716 Danville St. 

SAN FRANCISCO, CALIF. 
24 California St. 

LOS ANGELES 22, CALIF. 


GH 22, PA. 
5442 Jillson St. 
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EL SEGUNDO, CALIFORNIA — This plant for the Catalytic Cracking Unit — the largest of its kind in the world 
preparation of feed stock for facilities used in the production — including fractionating, gas recovery, caustic treating, 
of benzene and blending stocks for aviation and quality hydrogen sulfide removal, additions to the alkylation unit, 
motor gasoline was designed, engineered and constructed by alterations to the naphtha re-run stills, and offsite engineer- 
Fluor for Standard Oil Company of California at their ing — all part of the $20 million expansion program now in 
El Segundo refinery. It was completed on schedule and with- progress. Whatever your plans include — a completely inte- 
in the budget money appropriated. Fluor has recently been grated plant or the expansion of existing facilities — Fluor’s 
awarded another contract by Standard for the engineering knowledge and experience to design and build for the refin- 
and construction of a 40,000 B/D (Model IV) Fluid ing and processing industries, are at your disposal. 


THE FLUOR CORPORATION. LTO 
LOS ANGELES 22, 


@O8TON 


GAN FRANCIECO 


AM 
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FOR YOUR ALLOY PIPING SYSTEM 


ce 1916... manufocturers and developers of 
oducts for high temperatures and pressures 


CT OFFICES: NEW YORK + CLEVELAND 
CHICAGO + TULSA * HOUSTON + LOS ANGELES 
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Meet Forrest Dickinson, a driller from Whittier, 
California—and one of the owners of Standard Oil 
Company of California. Forrest is bringing up three 
youngsters, buying a home, and is also building a family 
nest egg by investing in his Company through Standard’s 
stock ownership plan. Forrest and other Standard Oilers 
who are 35 or older and have 5 years of service, may, 
if they wish, invest a portion of their pay in Standard 
shares. The Company assists by contributing a per- 
centage of its net profit to the stock ownership plan. 
Thus, in addition to salary and employee benefits, For- 


There’s No Such Thing as a “typi- 
cal’’ Standard shareholder. More 
than 115,000 individuals and couples 
from all levels of life own Standard. 


Standard’s Owners are, mainly, thousands of average 
everyday people, most of them Westerners. Their Com- 
pany’s management is wholly independent. Standard 
Oil Company of California is neither owned nor con- 


Small Businesses and large believe 
in us, too. Our records show that 
1,889 firms own shares of Standard 
Oil Company of California stock. 


third Employee owns part of Standard 


rest shares Company earnings in two ways: through 
Standard’s contributions to his stock purchases, and 
through dividends on stock. Nearly 95°; of all eligible 
employees now participate in this plan. While several 
thousand previously had invested in Company shares 
on their own, 12,000 of a total 34,750 Standard Oilers 
are now shareholders. This means, of course, that 
better than one out of every three people who work 
for Standard aiso own Standard. That’s why Standard 
Oilers work a little harder to serve you better—after 
all, it’s their business, too. 


244 Churches and religious organi- 
zations, 165 hospitals and medical 
groups, and 293 universities and 
schools own part of Standard. 


trolled by any of the Standard companies in the East. 
Questions or comments about our Company are always wel- 
come. Write: Standard Oil Company of California, P. O. 
Box 3495-B, San Francisco, California. 


STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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Part of the 
welding floor at 
Grinnell’s Warren, 
Ohio Plant 


How shop fabrication 
piping 


keeps costs down...quality up! 


When you specify piping fabricated in Grinnell shops, you 
are ALL to the good. 

Here’s why: — Included in the price (which is deter- 
mined in advance) are such items of expense as: 


Interpretive engineering 

Shop sketches and planning 

Procurement of materials 

Heat, light, power, water, compressed air, expendable 
tools and supplies 


But Grinnell even goes further. Grinnell finances material 
inventories and payrolls for you; carries insurance; makes 
no charges for waste material or spoilage. 

On the production side, too, you benefit. Piping fabricated 
in Grinnell shops is done under ideal conditions, with 
modern equipment, by personnel qualified. for each class of 
work, It is rigidly inspected and tested to meet customer's 
specifications and all applicable codes. Before shipment, Welding (induction heating coils in place for 
it is cleaned inside and outside and painted. It is squared * preheat, welding heat ond stress relieving.) 
to dimensional tolerances, so that sub-assemblies can be 
erected at the job site quickly and easily. 


You can count on it... Grinnell shop fabricated piping 
guarantees maximum quality and economy. 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters °* valves 
Grinnell-Saunders diophragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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A 
Heavy wall pipe being machined to the proper. 
welding bevel on a post mill 
hit 


Printed in U.S, A. 


The burning question 


What happens when a charge of gasoline vapor is ignited in an automobile 
engine? What chemical compounds are formed and broken down, what compli- 
cated reactions take place as atoms and molecules perform their dance of heat 
and pressure and power? 

Today nobody truly knows, But until this “burning” question is answered, 
there is an inevitable ceiling on improvements in fuels and engine design. So 
research laboratories all over America are hard at work on the problems of 
combustion. 

At Ethyl’s Detroit laboratories a team of chemists and engineers have special- 
ized on this basic research in combustion for a number of years. In their attacks 


continued on next page) 
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The burning question 


(Continued from preceding page) 


on the problem, they have developed special instruments for measuring pressures 
and temperature—and for sampling of the mixture in the cylinder. They have 
devised new types of laboratory tests, and already many new facts have been 
obtained—which we have passed along to the petroleum and automotive in- 
dustries. 

Also, because of Ethyl’s unique association with the petroleum and auto- 
motive industries, we have been able to participate in cooperative programs with 
both of them. For here is a problem—or rather a collection of problems—that 
is a match for the combined efforts of a vast number of researchers. 


Someday we will all know what goes on during combustion. It is a dream 
worth working for. But until that day comes, Ethyl laboratories will continue 
its intensive research on “the burning question,” and supply you the answers 
as they are found. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


% 


Ethyl supervised road tests of gasolines 
and engines have clocked up more than 
100,000,000 miles—the equivalent of 210 
round trips to the moon. 


Ethyl’s research people alone have a com- 
bined antiknock experience of 5232 years. 
For one man to have all this experience 
Since 1945 Ethyl has distributed nearly he would have to have lived nearly six 
5,000,000 dealer-education pieces to times as long as Methuselah. 

service station dealers and oil company 

personnel to help them sell more of your 

best fuel. 


Ethyl Service is backed by 30 years of antiknock experience hae 
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NEW 

PLATINUM CATALYST 
PLANT 

FOR ENGLAND 


Universal Oil Products Company has taken an 
important step to provide adequate quantities of the 
revolutionary UOP Platforming catalyst in sterling. 


Universal and the widely known platinum 
refining firm of Johnson, Matthey & Company, 
Limited have formed a subsidiary in 

England to manufacture and market platinum 
catalyst. The new company will be known as 
Universal-Matthey Products, Limited. 


Originated and developed by Universal, this platinum 
catalyst was the very first ever to be offered 

to the petroleum refining industry. Its effectiveness 
has been proved through commercial operation 

in the production of thousands of barrels of both 
premium gasoline and aromatics from petroleum by 
the Platforming process. Discovered by Universal, 
Platforming was the first reforming process to 
utilize a platinum catalyst to improve the 

quality of gasoline, and to produce commercial 
quantities of benzene, toluene and xylenes. 


This new catalyst manufacturing plant is but 
another example of Universal’s continuing program 
of progress designed to offer the broadest 

possible service to the world-wide petroleum 
refining industry. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 


Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /nveslmeat 
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VIEW of the No. 2 Pipe Still at the Port Arthur Refinery of The Texas Company, showing the vacuum column at the left and the atmos- 
a column at the right. Stainless Steel is used at the bottom inside both these columns. The still was constructed by Foster Wheeler 
Jorporation, New York. 


A CONSIDERABLE AMOUNT of the piping and pump triminthedepropan- ANOTHER STAINLESS INSTALLATION in the No. 2 Vacuum Pipe Still 
izing pump house in this Texas Company operation is Stainless Steel. are these flow lines between heaters and towers. 
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Texas Company uses 


Stainless Steel 


in crude distillation 
at its 
Port Arthur Refinery 


@ Processing 60,000 barrels of crude daily, the No. 2 
Vacuum Pipe Still at the Port Arthur, Tex., refinery of 
The Texas Company relies heavily on Stainless Steel for 
resistance to corrosion and high temperatures involved 
in distillation of crudes. 

In the Pipe Still, the atmospheric column is lined at the 
bottom with 12% chrome Stainless. Tubes in the atmos- 
pheric heaters are 9°, chrome in the radiant section, and 
5°; chrome in the convection section. Most pipe lines in 
the units are 7°], chrome. 

The vacuum column is clad at the bottom with Type 
410 Stainless. Trays and tray supports are 12°, chrome. 
Because Stainless is light and strong, there is less break- 
age and less wasted tray area. Stainless Steel’s dense, 
smooth surface permits longer runs and means less down 
time. 

» Light fabricated tray support members in the fraction- 
ating towers are 12°, chrome. Stainless plays an important 
role in pumping, being used for pump rods, pump 
ends and valves. 

Stainless Steel’s unique combination of strength with 
light weight, corrosion resistance and ability to operate 
at high temperatures makes it an essential material for 
many processing operations. Use it as a weapon against 12% 
excessive down time. For finest performance, ask your 
fabricator to use perfected, service-tested U-S’S Stainless 
Steel in your equipment. 


‘ 


i 


- 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND *  COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


WATIONAL TUBE DIVISION, PITTSBURGH © TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. » UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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Continues to Set the Pace in Compressor Progress 


REFINER 
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«1320 BHP, has a 14” Bore and 
Stroke. It is ideally suited for 
Cork 
ol. 32, No. 9 


compressor 


o-Charged “Right Angle” 


It’s here — after seven years of intensive development. Clark revolu- 
tionizes compressor design with the first 2-Cycle Turbo-Charged 


Gas Engine Driven Compressor . . . the TRA. Another Clark 


MORE POWER 
Developing 1320 bhp, the TRA-8 delivers 50% more 
power than any comparable compressor, with no en- 
croachment on overload carrying ability. 


SHARPLY REDUCED FUEL CONSUMPTION 
The TRA is conservatively rated and guaranteed to 
burn substantially less fuel than any gas engine driven 
compressor now built. 


25°, LESS COOLING WATER LOAD 
(Including scavenging air intercooler load.) Vast 
amounts of waste heat are recovered from the exhaust 
gases by the Clark Turbo-Charger and are converted 
to useful work. 


FLAT FUEL CONSUMPTION CURVE 
Fuel consumption remains practically constant over 
a wide range of load conditions, 


CLARK BROS. CO. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


Perroteum REFINER 


September, 1953 


first! A precedent-shattering development that makes possible — 


compressors 


QUIET 
Energy goes into power, rather than noise. Much 
quieter than a conventional gas engine driven com- 
pressor. No exhaust pulsations, 


UNPRECEDENTED RUGGEDNESS 
Tremendous stamina, unapproached by any other 
compressor design. Conservative BMEP rating. 


COMPACT IN-LINE DESIGN 


Very economical of floorspace, foundations and build- 
ing requirements, yet highly accessible. 


. 

The Clark TLA, with 17” bore and 19” stroke, is 
also available when units of even greater horsepower 
than the TRA are required. For complete engineering 
details —the facts behind this revolutionary com- 
pressor development — see your nearest Clark repre- 
sentative and write for Bulletin 130, 


e OLEAN, N. Y. 


© 1953, Clark Bros. Co., Division of Dresser Operations, Inc 
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or ratings (up to 400 HP) giving you a selection you can get nowhere 
poet yoo to power ceive for each job thers 


how the designer of this 
has used two dif. you can always be right 
purpose . . . one, o motor with 
angle worm gear, the other a motor w @ variable speed unit 
increase the saleability products .. . improve 
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MARLEY 
STRUCTURAL 
SUPERIORITY 


PERMANENCE 
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The Marley 


Kansas City, Missouri 


For 25 years, Marley has put primary emphasis on 
structural engineering. Present excellent condition of 
many early Marley cooling towers attests the success of 
this policy. 

Marley towers were the first to be constructed to 
withstand 100 mph wind load. Marley design today in- 
corporates many exclusive features that mean added 
strength . . . longer service life. Typical is the Marley 
method of bracing each wall against external forces by 
diagonal members carrying horizontal forces directly to 
the foundation. Maximum rigidity is obtained by inde- 
pendently bracing each wall with diagonals only in 
compression. 


FAN DECK FRAMING 

Marley engineering combines structural elements 
to produce an unusually strong rigid fan deck——one 
that easily accepts any load imposed by operation 
and maintenance. Support members on very close 
centers, the heavy timber foundation for mechanical 
equipment and tower bracing diagonals all join in 
supporting the heavy tongue and grooved flooring, 
making a perfectly integrated structure. 


TYPICAL FRAMING JOINT 

This distinctive Marley structural joint is made 
without notching any members. Diagonal joints bear 
in compression (wood on wood) eliminating castings 
and plates subject to corrosion. All horizontal mem- 
bers are ruggedly supported by heavy timber ring 
connectors at this point. 


INTERIOR BASE JOINT 


At this important joint vertical, horizontal and 
diagonal members are joined. Diagonal bracing is 
framed to the base of column to avoid bending 
stresses and all columns are held in perfect align- 
ment by interconnection with horizontal members in 
two directions. Here accumulated load is transferred 
to the foundation by this carefully engineered sys- 
tem of horizontal members and base anchorage. 
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East 42nd Street 
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works out ond UNIQUE 1 Edison 


It’s the unusual, tough jobs we handle in 
the power field that confirm our reputation 
as leading designers and fabricators of heat 


transfer equipment. 


indicate, Lummus made some new shell- 
and-tube history, helped to work out an 
unusual process hook-up, and applied some 
unique modification ideas at this site. 


Isn't this the sound, pioneering approach 
you'd value on your next heat transfer job? 
We'll be pleased to have our specialists 
discuss the matter with you. 


The latest examples may be found at 
Consolidated Edison's huge up-to-the- 
minute station at Astoria, New York. As 
the pictures and captions on this page 


HISTORY-MAKERS. The largest bubble tray evaporators built to 
date, the two units pictured above (we built six) will produce feed- 
water makeup to No. 20 boiler at Astoric. These units are 
“packaged"”—with deaerating preheater and reflux condenser 
mounted on the shell. Nofte—we designed and guoranteed them 
to produce 30,000 Ibs./hr. net vapor of 0.4 ppm purity at 1,000 
ppm shell concentration, and since in our evaporator silica is carried 
over in the vapor in approximately the same proportion it had to 
total solids in the makeup, there wil! be not more thon 0.04 ppm 
of silica in the vapor. 


One of the heaters in the four 
low-pressure stages at this sta- 
tion. Like the condensate cooler, 
these units are of “U"’-tube de- 
sign, with pass partitions within 
inde- 


We also furnished high-, intermediate-, and low-pressure feed- 
water heaters (center photo) and low-pressure condensate coolers 
at this plant. One high and one intermediate are connected in 
series, and two botteries (each with a capacity of 700,000 Ibs. /hr. 
at 2,150 psi) of two heaters each are hooked up in parallel in the 
feedwater circuit for each generating unit. Design of each heater the channels gasketed 


dently of the ch | covers. 


includes desuperheater, condensing and drain cooling sections. ’ p 
Note famous Lummus Multilok Closure, here welded directly to the 
shell to eliminate flanged joints between shell and channel. 


THE LUMMUS COMPANY 


HEAT EXCHANGER DIVISION ¢ 385 MADISON AVENUE, NEW YORK 17,N.Y. 


Albany * Atlanta * Boston * Chicago * Cincinnati * Dallas * Denver * Detroit * East Chicago * Houston 

* Kalamazoo * Kansas City * Minneapolis * Nashville * Newton (la.) * Omaha * Pittsburgh * Rochester * 

San Francisco * Toledo * Tucson * Tulsa * Wayne (Phila.) * Antwerp * Athens * Buenos Aires * Caracas 
Frankfurt * Lima * London * Mexico City * Paris * Rome * San Juan * Toronto 


Steam Surface Condensers ¢ Evaporators ¢ Extraction Bleeder Heaters © Steam Jet Air Ejectors © Steam Jet Refrigeration 


© Barometric Condensers ¢ Heat Exchangers for Process and Industrial Use ¢ Process Condensers © Pipe Line Coolers 


HEAT EXCHANGER DIVISION 


September, 1953—PetroteumM REFINER 


— 
| 
‘ 
. 
YAS 
if 


IT ‘FLOATS 
ON THE LOAD!* 


You turn on the steam. 


This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment — 
opens wide and stays open as the air and 
Condensate continuously pour through. 

The equipment reaches production tem- 
perature in the quickest possible time. 

Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, It discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip- 
ment all the time ...steady, maximum 
temperatures are maintained. 

It all adds up—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap—low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you. 

For free Yarway Impulse Steam Trap 
Bulletin T-1740, write. . . 


YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pa. 


-.. resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap 
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PANELLIT is the 
largest builder of 
process control panels 


SPECIALIZED ENGINEERING. . 
Se combining instrumentation 
and process experience, 
PANELLIT provides sound 
and economical engi- 

neering as a part of 
their service. 


eo THE ONE MAN PLAN ... makes 
$33, PANELLIT easy to work with, One 
project engineer stays with your 

job. There are no “pass along 
instructions” or “round about 
authority”. 


ADVANCED STANDARDS OF 
CONSTRUCTION . . . have dis- 


piping, terminal arrange- 
@ ments and serviceable 
$*  behind-the-panel 
layouts. 


$@ PANELLIT concept of the control panel 

eeee has resulted in better process 

$33 control. An information system 

¢. filters information for the 

operator to know . . . and 

resents it in a manner that 

e may act quickly and 

i instinctively. Write for 
1 complete information. 


of, PIONEERING CONCEPTS OF 
0333320 INSTRUMENTATION .. . the 
graphic control panel, mini- 

ature instrumentation, 
unitized annunciator. 
systems, scanning 
and monitoring devices 
. all have been closely 
associated with PANELLIT. 


ese ORGANIZATIONAL FLEXIBILITY 
etetste ° . Few process control panels 
“are ever shipped without 

changes. When “change 
$. orders” are received, 
ee PANELLIT moves 

® quickly to carry them 


out . . . without confu- 

ion . . . without del 

ooo Panett takes hours. PANELLIT, INC., 6312 N. BROADWAY 


CHICAGO 40, ILLINOIS 
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EXCEEDS ALL 


McBride Refinery’s Catforming unit at La Blanca, Texas 


IN CATALYTIC REFORMING 


IT’S THE CATALYST 


PerroteumM REFINER—!1 ol 
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GUARANTEES! 


McBride Catformer completes initial run. 
Here are the startling results: 


eIn its initial run, all guarantees—including throughput, catalyst life, 
and yield octane—were exceeded. 


eStarting with a 30 octane, C4 to 400 F. end point naphtha, the 
McBride-reformed gasoline has met final gasoline specifications 
throughout its entire running. 


e¢ No expensive feed preparation or product treating is required. 


eThe ability to regenerate the catalyst in place has been successfully 
demonstrated at McBride. 


DO YOU HAVE YOUR COPY? 


This complete bulletin tells the whole story about Catforming. Make 
sure you get your copy. Write The Atlantic Refining Company, Re- 
search and Development Department, P. O. Box 8138, Phila. 1, Pa. 
(Telephone HO ward 5-2345.) 


THAT COUNTS 
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AMERICAN ELECTRONIC 
"PROCESS CONTROL 


Bre, 


of electric transmission of 
utilized in the new, 
Control System. Qual- 
differential pressure, 
pital investment for a 
suited for integration 


Every advantage and 
measurement and operational 
complete American Electronic Process 

ity of control of temperature, pressure 
liquid level and flow is improved. Ca 
given through-put is reduced. Ideally 
into automatic logging systems. Every requirement for ac- 
curacy, dependability, flexibility, low maintenance and con- 
venient servicing is fully satisfied because this new electronic 
ystem provide 


1. Practically 


2. High 
bands 


uperiority 
ignals i 


lag-free signal transmission 


stability that permits use of narrower proportional 


Control sensitivity virtually impossible 
other types of actuation 


to duplicate in 


Freedom from dirt, corrosion, leakage and freeze-ups 
Standardized control components interchangeable at the 
panel 

Control-house installed controllers, from 
the process area 


any distance 


reduces CAPITAL INVESTMENT 


Easy-to-service plug-in components in each instrument. 
Adaptability—-more than one input circuit can be fed 
into a controller for cascading purposes, without adding 
a relay 


Flexibility 
number of receivers, 


output signal can be fed in series to any 
without impairing accuracy. 
Transducers for tie-in with pneumatic systems. 
Minimum capital or maintenance investment in air com- 
pressors, filters, pressure regulators or dryers 
Integration with analog and digital computational and 
print-out equipment. 

Multipoint-potentiometer type recording of all process 
variables 


Major instruments in the American Electronic Process Control 
System are pictured here. Get complete data. Learn how this 
new system can improve quality of control and reduce the size 
and cost of your process equipment for a given through-put. 


Write for Catalog No. 164. 


AMERICAN ELECTRONIC TRANSMITTERS. 
Transmit measurements of tempera- 
ture, pressure, differential pressure, 
liquid level and flow. Pictured is dif- 
ferential pressure transmitter with 
Barton cell 


AMERICAN ELECTRONIC RECORDING CONTROL STA- 
TION, TYPE 162. Records the value of process 
variable ind determines the control points 
of the controller. Type 161 provides indica- 
tor instead of recorder 


MANUAL POSITIONER, 

TYPE 153M ote loading of the — ELECTRONIC CONTROLLER, TYPE 163. Automatic- 
Electro atc falve Positioner ily ntrols the inipu lation of a process variable 
an Electro Pneumatic Transducer bs means of the lectro- Pneumatic Valve Posi- 
Designed for use with Type 163 Con- tioner or an Electro-Pneumatic Transducer 

troller 


AMERICAN ELECTRO- 
PNEUMATIC VALVE PO- 
SITIONER, TYPE 132C. 
Provides precise po- 
Sitioning of all 
standard pneumatic- 
ally-powered valves 
by an electric signal 
Useable with either 
air-to-open or air- 
to-close valves. 


ora 


AUTOMATIC LOGGING 


form by an electri 


continual tabulation of process values in digital 
print-out device is becoming of increasing 
portance to the economical operation of the process industries 
output of the n the American Electronic Process Control 


System (0.5 to 50 milllamperes) is ideally suited to the input require- 
o ments of availiable automatic logging equipment 


RICAR INSTRUMENTS 
A product of MANNING, MAXWELL & MOORE, INC, stratForD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX’ AND ‘LOAD LIFTER’ 
CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


instrument 


MARWELL 
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For Your Small Jobs 


Installed in a large southern 
refinery, this Dean Hill Type DH 
Steam Turbine efficiently 
provides all the H.P. needed 

for driving centrifugal 

process equipment 


BORE POWER! 


For Your Big Jobs 


1,000 H.P. is available for 

this process pumping operation 
(same plant as above) 

Dean Hill is on the job with 
this powerful steam turbine. 


For Your Money With 
DEAN HILL Turbines 


Small and large, Dean Hill Turbines 
are built to give all the power 
you need, at less expense 
Specifically designed for 
operation at medium steam 
pressure. Since they are the 
single stage, double impact 
type, low steam consumption 
is a tremendous economy 
feature. Most key DH Turbine 
parts are interchangeable in 

all sizes of DH Turbines 

Write today for full details 
and specifications 


HORSEPOWER UP TO 1000 
PSSURES UP TO S75 LRS. 750° F. 


Pump Engi rs Since 18995 


Chicago * New York Son Francisco Boston Cincinnati © Denver Albuquerque Paso *Salt Lake City *New Orleans © Philadelphia © Tulsa © Los Angeles Pittsburgh * Houston © 
ville Memphis © Nashville Richmond © Bogota, Col. *Mexico City Montreal Read ng. Pa «The Haque 


Dallas *St. Paul Toledo Cleveland Grand Rapids Birmingham, Ala «| 
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To improve chemical processes or increase 
yields, get your answer from Norton. 


No one refractory can be the solution to all 
your problems. But Norton & service will help 
you get the composition best suited to your 
particular purpose. 


Fill you r In almost every field of chemical processing, 


Norton Refractories are making definite con- 

tributions — improving methods and cutting 

] costs. This is true in catalyst supports for the 

chem 1ca process! n g manufacture of phthalic anhydride, for reform- 
ing natural gas and production of “atmosphere 


gas” — electric furnace shapes . . . porous 
mediums, for filtration, diffusion and aeration, 


To get your R 
in catalyst supports 


Norton makes catalyst supports having con- 
trolled structure. Thus the ly for rings and pel- 
lets can range from medium porosity to high 
porosity — for spheres from medium porosity 
with rough exterior for coating with a catalyst, 
to high porosity with a network of open pores 
throughout and rough exterior designed for 
impregnating with catalyst. Spheres are made 
in diameters 4” to 1”. Rings supplied from 
3/32” 1.D., 3/16” long, 7/32” O.D. to 42” 
L.D., 1” long, 1” O.D. Pellets from 4%” x 4%” 
to %” x 4”. Catalyst supports are just an ex- 
ample of If engineering. 


The ‘‘Basic for your R 


According to the requirement your If is for 
ALUNDUM*, CRYSTOLON*, MAGNOR- 
ITE*, or FUSED STABILIZED ZIRCONIA, 
each with its own particular characteristics. All 
are chemically stable . . . all are highly refrac- 
tory, resistant to abrasion and have extra long 
life. Here are just a few of their uses in many 


fields. 
Norton ALUNDUM catalyst supports in the 


manufacture of phthalic anhydride, production 
of “atmosphere gas” and in reforming natural 
gas. 


Norton FUSED STABILIZED ZIRCONIA 

e has stood up under 4700°F in gas synthesis. 
with Norton Its low thermal conductivity and its high elec- 
trical conductivity at elevated temperatures 

make it useful for many special chemical proc- 

esses. No other refractory is so chemically 


SPECI AL Refractories stable under high temperature. 


Norton ALUNDUM porous mediums with 
“controlled permeability” are ideal for filtra- 


en g1 neered to tion, diffusion or aeration. 


Norton ALUNDUM, CRYSTOLON and 
MAGNORITE mixtures for reaction furnaces 
are supplied in a variety of shapes engineered 


your needs to your exact requirements, 
Find out more 


So broad is Norton’s range of Special Re- 
fractories that it can only be outlined here. We 
believe that it will pay you to make Norton 
Refractory Research your partner in solving 
your problems. For quick action, just contact 
your Norton Refractories Representative or 
write Norton Company, 468 New Bond St, 
Worcester 6, Mass. 
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Norton ALUNDUM porous mediums come in plates, tubes, discs and dia- 
phragms to fit your exact requirements. 


Norton refractory shapes for reaction furnaces come in bricks, plates, tubes and 


blocks of ALUNDUM, CRYSTOLON, MAGNORITE and FUSED STABIL- 
IZED ZIRCONIA. 


Special REFRACTORIES 


Gilaking better products to make other products better 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


Norton catalyst supports are made in spheres, pellets and 
rings, by Norton’s “controlled structure” process. 


REFINER 


| 
: 3 
| ‘es 
‘ 
WORT OM 


Get your copy of this NEW BOOKLET! 


ON THE FUNDAMENTALS, CIRCULATING AND PHYSICAL FACTORS OF 


5 


FOR QUICK AND THOROUGH DISPERSION OF 
LIQUIDS - GASES AND SOLIDS 


This new Struthers Wells booklet 
illustrates and describes in detail— 
the fundamentals of four types of 
liquid agitation: 1. Propeller, 2 
Open Impeller, 3. Shrouded Tur- 
bine, 4. Radial Propeller. The book- 
let presents technical data, photos, 
dimensional drawings and size de- 
tails on a variety of pressure vessels 
in which agitators are used. 

Included in the brochure are 
Marine Propeller Agitators, Radial 
Propeller Agitators, Agitator Drives 
and an advanced Agitator Design 
for quick dispersion of liquids, gases 
and solids. Mixing equipment is 
shown, for solids, semi-solids, pastes 
and liquids. Also, drawings and 
data are included on custom-made 
pressure vessels made to standard 
design. 

Copies of this booklet-—No. 58W 
—are free upon request. Use your 
letterhead, please. 


‘» Struthers Wells Corporation 
4 PROCESS EQUIPMENT DIVISION © WARREN, PA. 
Plants at Warren, Pa. and Titusville, Pa. 
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TCP", a Shell discovered additive 
now blended into Shell Premium Gaso- 
line, sets the pace for the fuels of 


tomorrow. It’s another milestone in 
Shell’s petroleum research. 
The long-recognized problem of power loss 


due to combustion by-products has been 
solved by Shell research. No longer need 
these by-products cause the waste of fuel 
and power associated with missing spark 


0 H plugs and with pre-ignition. 
Shell research has discovered and devel- 


oped a fuel additive now in Shell Premium 
Gasoline—called TCP. This additive actu- 
ally changes the character of harmful depos- 


its within the engine so that faulty spark plug 
operation and pre-ignition are eliminated 
promptly—often during the second tankful. 


Old and new engines benett alike. 


Shell TCP additive was originally devel- 
oped for aviation fuels. Up until now it has 


. » been restricted to military planes. Without 
question it is the greatest fuel development 
WH CUTS since the introduction of tetraethyl lead 

in 1922. 


Important as TCP additive is for cars 
today, perhaps the greatest significance ts its 
great promise for the future. TCP additive 
points the way to lighter, more powerful 
engines—engines with much greater design 
efhciency than has heretofore been possible. 

TCP is Shell’s trademark for this 
additive. It is another example of the 
progressive research that goes forward 
day and night in Shell laboratories. It 
is evidence again that Shell research 
provides more and better products 
from petroleum. 


*Patent applied for 


SHELL OIL COMPANY 
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Ma &-S Automatic Valve installed on 
water jacket to gas engine in gas 
booster station. 


WIDE RANGE 
of Application 


R-S Valves are used in air, gas, liquid, steam, and semi- 
solid service for the shut-off and regulation of volume and 
pressure, pressure relief, liquid level control, back pres- 
sure, water hammer, steam hammer, constant differential 
pressure, and the output control of pumps, fans, engines 
and turbines. Suitable for service in the temperature range 
from minus 300° to plus 2000° F. 2 to 2500 psig. 

Simplicity of design, ease of operation, positive rubber 
seat shut-off, and the wide range of application indicate 
the high order of metallurgical and mechanical engineer- 
ing that is embodied in every R-S valve. 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 


An S. Morgan Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 


No. 836— 24-inch 125-pound cast iron hub- 
end vaive with bronze liner and mone! pe- 
riphery on vane for water service. Equipped 
with totally enclosed gear reducer, hand- 
wheel and locking device. 


No. 801—3-inch 125-pound bronze 
screwed-end valve with handlever control 
and locking device. 


No. 828—60-inch 150-pound cast steel 
valve with 18-8 shafts, bronze bushings 
and bronze body liner. Cylinder operator 
is controlled by electric motor oper- 
ated 4-way valve. Handwheel con- 
trol for manual operation. Equipped 
with outboard bearing on 
mounting bracket and a 6-inch 
125-pound cast iron motor 
operated by-pass valve on top 
of 60-inch valve. Valve used 
for turbine shut-off and is 
mounted at the turbine inlet. 
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10- to 2,000-G.P.M. capacity; 
15- to 150-ft. heads and higher. 


© Wetted parts of all 
machinable alloys; plastic 
linings available. 


¢ Individual engineering on 
every application. 


Let Wilfley solve your pumping prob- 
lems. Write, wire, or call for complete 
details. 


A companion to the 
famous WILFLEY Sand Pump 


For lowe! costs pandling acids. 
corrosive hot \iquids and 
othet golution>: install WILFLEY Acid 
pumps: These gependarle pumps 
operate aconomicallY and efticientlY 
without 
consiste™ cost-saving pertormanc® 
on the most gitticul’ pumping jobs. 
A. R. & yc. @ colored? y.s-A- New york office: 4775 New York city 
ag 


LUKENS 


Can your operation bring more in- 
come? Probably. Most can. Here’s 
how a refiner handling sour crudes 
went about it. He wanted economical 
flashing of a lube cut at 750°F to a 
furfural refining stock. 

He got it with a stainless-clad steel 
flash tower built for semi-automatic 
operation. The design economically 
assures resistance to thermal shock, 
protects against elevated temperature 
corrosion and provides necessary 
strength and rigidity. 

This refiner got continual through- 
puts of 20,000 barrels a day with long 
on-stream service. Other design bo- 
nuses were low maintenance, long life, 
reduced manpower needs. 


How to Tighten Up a Process 
When the Profits Work Loose 


World's Leading Producer of 


Peak equipment values like this are 
the result of cooperative development 
between the engineering staffs of pro- 
gressive Equipment Builders, process 
engineers and material suppliers. In 
developing such equipment, these ex- 
perienced builders regularly turn to 
Lukens for its knowledge of materials, 
as well as its wide range of specialty 
steel plate, heads and steel plate 
shapes providing essential design 
freedom, strength and rigidity. 

Get this attention for your opera- 
tion. For names of Equipment Build- 
ers who can help you, write us today 
explaining your need. Manager, Mar- 
keting Service, 404 Lukens Building, 
Coatesville, Pennsylvania. 


SPECIALTY STEEL PLATE + PLATE SHAPES » HEADS + CLAD STEELS © 


LUKENS STEEL 


COMPANY, 
PerroLeum REFINER 
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8” Balanced Angle Valve, 
with Holo Plug, control- 
ling oil level on Gas-Oil 
Separator in Saudi Arabia. 


ARABIAN AMERICAN COMPANY 


dificult contre! problems which are intensified by— Desert’ 
lonizotion — Remoteness. 
Repeat installations ii many indvetitl pene to the CONTINUOUS, SAFE, EFFICIENT, 

and DEPENDABLE PERFORMANCE of Hammel-Dahi Control Valves under the most — 
adverse operating conditions. 


Write for your copy of ovr new Angle Valve Bulletin. 


HAMMEL-DAHL COMPANY 
ROAD, (WARWICK) PROVIDENCE 5, R 


SS SALES OFFICES IN ALL PRINCIPAL CITIES vie 
ae PLANTS IN WARWICK, R. 1, U. S. A., CANADA, ENGLAND, jane AND HOLLAND 
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270 standard bubble caps and risers 


| 


quill 


COMPLETE ENGINEERING DATA on what, we believe, 

is the largest available choice of standard alloy bubble caps 

is presented in this new psc catalog. Information is 

given for each of 270 styles of bubble caps and risers fur- vi 

nished by The Pressed Steel Co. These data are proving a helpful ~: 

reference for design and specification purposes. The publication also ) 

contains drawings for use in determining methods of tray assembly. 
With dies on hand for all these styles, we are in a position 

not only to save many customers the cost of dies but also to save 

them design and delivery time. PSC bubble caps are furnished 

for all methods of tray assembly. Special caps will be furnished to 

your order. The details shown in Catalog 52 can be modified and 

combined in almost unlimited ways. Write as to your needs. 


\ 


‘THE PRESSED STEEL COMPANY 


ef WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
vy vy OFFICES IN PRINCIPAL CITIES x 
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SALES OFFICES: 
7 EAST 42 STREET 
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What’s worth metering 
is worth metering right! 


«++ and Foxboro offers the right 
meter for any metering problem. 
Round and rectangular cases. See 
the varied types below. 


light weight and low for differential ranges superior general use longer floot travel, leakproof measure- 
cost, preferred for os low as 1” H:,0, meter with all Fox- greater power, high- ment at really high 
portable recording, or especially for low boro design features est accuracy meter pressures without 
with 6" indicator, for pressure gas and air for high sustained ac- ever built. compromise in accu- 
curacy and mainten- racy. 

ance-freedom. 


mounting directly on service. 
piping. 


a flow meter type for every need —speciications of Foxboro 


Meter Types Illustrated 


From its complete line of flow meters, Foxboro can offer 
the best type — in the proper range and static pressure rat- MATERIAL 
ing — for virtually any metering problem. They are avail- Forged enee onan 
able as indicators, recorders, controllers, and transmitters 
—— with or without integrator. Foxboro also is the maker of 
the d/p Cell — the compact force-balance type flow trans- — 2000 10”—400” 
mitter which uses no mercury. . 
orged 50’°—400” 
The widest selection of flow instruments is only one of the Steel 
many factors responsible for Foxboro’s acknowledged 100” 
e 
leadership in flow metering. See how this factor — together 
d/p Cell] 316 S.S. 750-4000 | 25”—800” 
with many superior, exclusive design features — give you 
the most value for your money. Write for Bulletin 460 on *Type 27U is @ uniform flow scale meter used for 
steam and other service where demand fluctu- 
mercury meters, Bulletin 420-1 in d/p Cells. ates widely. 100” range. Max. W. P. 2000 psi. 
FOXBORO, MASS., 


MAX. W. P.| RANGES 


Cast Iron 150 1” —10” 


THE FOXBORO COMPANY, 749 NEPONSET AVENUE, 


FACTORIES THE UNITED STATE Ss CANADA, AND EN GtLtANOD 
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Means Less Down-Time 
During Turn-Arounds 


@ When a simple, quick, high-pressure 
hosing-down takes the place of hours 
of tedious scrubbing, you're going 
back “on stream” faster after a 
turn-around. And, that's exactly what 
ENDURO Stainless Steel refinery 
equipment can accomplish for you. 


For example, ENDURO's smooth hard 
surface—plus its resistance to rust 
and corrosion — discourage coking and 
fouling of bubble caps and trays. 
With little coke build-up, 

a high-pressure hosing puts trays and 
caps back in A-1 shape. 


Because of its high strength-to-weight 
ratio, you can use ENDURO in thin, 
bulk-saving, weight-saving sections. 
This means improved design of 
fractionating towers, space for more 
efficient man-ways and consequent 
faster inspections and cleaning. 


Less chance for potential equipment 
failure, too. ENDURO maintains its high 
strength at great extremes of 
temperature . . . refuses to bend 

or buckle under accepted operating 
pressures. It resists the action of most 
acids and alkalies. It lasts and lasts. 

Let Republic help you apply the 
available types of ENDURO Stainless 
and Heat Resisting Steels most 
effectively and economically, Write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Other Republic Products include Upson Bolts, Studs, Nuts and Rivets—Pipe—Sheets—Plates—Electrunite Heat Exchanger Tybes 
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ee ‘T the process most suitable to your 
operating conditions and — indicated 


future market requirements and then specify 


. . Equipment by Vogt. 


A wealth of research and engineering expe- 
rience, combined with skilled operating 
personnel and exceptional manufacturing 
facilities, is incorporated in the wide variety 


of equipment we construct to all Codes. 


Inquiries for detailed information on Vogt 


Products will receive prompt attention. 


LOUISVILLE 10, KENTUCKY 
NEW YORK © PHILADELPHIA © CLEVELAND © CHICAGO @ ST. LOUIS © CHARLESTON, W. VA. @ DALLAS 
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Figures show that approximately one out of 
every four tons of anhydrous ammonia 
produced in the United States—in fact, 
produced in the world—comes from 
Chemico-N.E.C. Process plants. This 
impressive record finds its explanafion in 
the following five simple statements of fact. 


FIRST, Chemico plants operate at 350 
atmospheres, the optimum pressure for 
maximum economy, simplicity of design and 
safety in operation. 

SECOND, Chemico’s ammonia converter 
design assures perfect temperature control 
with resulting high conversion, long 

catalyst life and uninterrupted operation 
over long periods of time. 


THIRD, modern design and complete 
instrumentation of Chemico’s plants reduce 


produce one fourth manpower requirements, maintenance and 
operating costs. 
of the world’s supply of % FOURTH, almost thirty years of experience 
xh in this specialized field provides the 
; background that assures the client of 
ANHYDROUS 4 complete satisfaction when purchasing 
ammonia plants of Chemico design. 
FIFTH, Chemico’s interest and service extend 
AMMONIA beyond the final construction and initial 
operation stage. Consultation services and 
assistance are always available for the 
benefit of clients. 
If you’re thinking of making synthetic 
ammonia, or expanding present capacities, it 
will pay you to investigate all the advantages 


Chemico offers. Write today for Chemico 


Bulletin A-101. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW YORK 22,N. Y. 


CABLES: CHEMICONST, NEW YORK Chemico plants are 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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A NEW FACTUAL METHOD OF 


SIZING CONTROL VALVES FOR 
FLASHING CONDENSATE SERVICE 


This new simplified valve sizing procedure is 
based on over 7,000 man hours of actual labora- 
tory test data utilizing modern testing and 


measuring methods. 


Fieher Slashing te: 


inboruts 


WORLD LEADER IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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PANELS 


.-.- eliminate the problems of “special design’’ equipment! 


4 RUTTOR 


R&S Explosion- © 
Proof Equipment 
and Panels Are 
Used Throughout 
the Petroleum 
and Chemical 
Industries. 


Front side of two-sided free standing panel for control of motor operated valves. 


Russell & Stoll custom builds panels of many 
sizes and types at the factory — precision manu- 
factured into complete panelboards ready for 
shipment and installation. 

R & S sealed and tested panels arrive with a 
pedigree of proved performance, because stand- 
ard quality R & S equipment and enclosures 
have been utilized as panel components. This 
faster, better method of panel construction elim- 


inates the delays of ‘special design’ units and 
the uncertainties of field assembled panels. 
Moreover, it assures a more efficient functional 
arrangement of components within the 
panel space. 

For dependable centralized control over indus- 
trial, chemical and petroleum processing opera- 
tions in hazardous locations, R & S will produce 
a standard or custom-built panel right for the job, 


Write for Catalog H-47 


SELL & STOLL COMPANY, INC. + 125 BAR 


CLAY STREET, NEW YORK 7,N.Y. p42 


RUSSELL STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 
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Measured in years, it is less than a century since Colonel Drake drilled the first oil 
well, in 1859. Measured in terms of the gigantic American petroleum industry which 
grew from his pioneering enterprise, the August day when his well spurted forth the 
long-sought oil was more than forty billion barrels ago. 


Two thousand barrels was the output in 1859. About two billion barrels now come 
yearly from American wells to meet the demands of the modern motor and the varied 
other uses of petroleum products. 


For decades, Sun Ship has played an important part in construction of the refinery 
equipment . . . fractionating towers, condensers, pressure vessels, machinery and other 
equipment... to meet these demands. The facilities, modern manufacturing methods 
and skilled personnel at the great Sun Ship plant provide a combination that has 
consistently shown its ability to serve the petroleum, chemical and petrochemical 
industries in the task of building a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 
ON THE DELAWARE (SINCE 1916) cyHesteR, PA. 
25 BROADWAY «© NEW YORK CITY 
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BECAUSE IT’ 


A big valve doesn’t necessarily mean a hard valve to operate. If it’s 
the biggest valve, in the highest line pressures, can be operated easily by one man, 
without extension rods or sledges. There are two reasons. - 
First ... the Nordstrom pattern of internal lubrication a practical application 
of P ons law which jacks the plug hydraulically to turn with low torque. 


Second .. . the Nordstrom design, in which a plug revolves within the line of 
flow on a film of lubricant, instead of a disk which must be forcibly wedged 


into the seat against the line of flow. 


. And, of course, all Nordstrom Valves ROCKWELL 
are lubricant sealed. 
Nordstrom Valves 


Rockwell Manufacturing Company, 


Pittsburgh 8, Pa. Lubricant Sealed for Positive Shut Of 


Another Product 


wt igh : ~ : 
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Your automobile will operate without lubrication. 
So will most valves, including 


NORDSTROM VALVES 


to make it easy for metal parts 
to add to your car’s life 


But you lubricate your car to reduce wear 
to move against each other without galling 
and cut down on expensive repairs and replacement. 


A Nordstrom valve, like your car, is built with an internal 
lubrication system. A Nordstrom valve 


PLUS PERIODIC LUBRICATION 


is long run economy. It adds up to less wear, longer trouble-free life, and no 
hazardous jamming open or shut. And the same lubricant that protects 
seating surfaces forms a sealing film around the ports so that even 
hard-to-hold gases and liquids that seep through ordinary valves are 

tightly checked by Nordstroms. 


It pays off, too, to use genuine Rockwell 
lubricants. Remember, a good product Nordstrom valves 


properly maintained with Rockwell lubricants 


EQUALS LOWER OPERATING 
COSTS 


There are two 
ways to prove this: 
ask a long-time 
Nordstrom user, 
or better yet, 

try it yourself. 
Rockwell 
Manufacturing 
Company, 
Pittsburgh 8, Pa. 


| | 
| 
| 
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Nordstrom Valves Another Quality ROCKWELL Product 


Large liquid hydrocarbon Lectrodryer. 


Air Conditioning Lectrodryer. 


Small, dual compressed air dryer. 


Laboratory Lectrodryer 
for drying small quantities 
of gases. 


DRY ness eee 


by pressing a button! 


Lectrodryer for drying compressed 
natural gas. 


Lectrodryers* DRY air and gases to dewpoints as dryers to provide vital DRYness ... speed up 
low as -110°F. Moisture content of organic liquids production ... protect delicate chemicals. 
can be reduced to 3 or 4 parts per million. You can predetermine the constant degree of ; 
Wherever you need DRYness ..-ina laboratory DRYness you want. Lectrodryer engineers, call- 
jar, on stream in some tricky process, or in a ing on their 22 years of combating unwanted i 
warehouse ... from atmospheric to 6000 lbs. pres- moisture, can provide reliable assistance. i 
sure... there’s Lectrodryer equipment to 
give you DRYness automatically, continuously, Data Available—Write for “Because Moisture 
economically . Isn’t Pink,” a booklet describing Lectrodryers, 
Petroleum, chemical, pharmaceutical, plastics their function and application: The Pittsburgh 


and synthetic rubber industries rely on Lectro- Lectrodryer Corp., 307 32nd St., Pittsburgh, Pa. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 


LECTRODRYERS DRY 
ED ALUMINAS 


WITH ACTIVAT 


September, REFINER 65 


; 
‘A 
r* i | { 
— 


Cut cost 
and 
corrosion 

in the process 
with 

ALCOA 
ALUMINUM 


@ Heat Exchanger 
Tubes 


© Pipe 
@Storage Tanks 
Jank Cars 


ALCOA ALUMINUM HEAT EXCHANGER TUBES 


Check these BIG Heat Exchanger Tube savings: 


Fabrication . . . Their ductility makes them easy to 
roll in and bend. 

Shipping and handling . .. Completed bundles weigh 
far less than bundles of heavy metal tubes. 

Cleaning . .. Require far less cleaning than Admiralty 
tubes in furfural service. Aluminum does not 
catalytically polymerize furfural. 

Low Temperature Service . . . Strength actually in- 
creases as temperatures drop to —320° F and 
below. 


Original Cost .. . Alcoa Aluminum Tubes cost 1/2 
less than Admiralty, 1/3 less than Mild Steel, 1/5 
as much as Stainless. An average-sized refinery 
can save $50,000 in first cost by using Alcoa 
Aluminum Tubes (figured on 20,000 tubes) as 
this chart shows: 


PRICE PER 16 FOOT LONG TUBE 


0.0.x %”O.Dx 1 
049" wall wall .065"’ wall .065"’ wall 


3S-H14 $1.17 $1.33 $1.62 $2.09 


Alclad 3S-H14 1.49 1.73 2.04 2.69 
Seamless Mild Steel 2.68 2.82 3.18 3.49 
Admiralty Brass 2.95 3.53 4.39 6.10 
Cupro Nickel (30%) 4.42 5.30 6.78 9.19 


Stainless Steel (304) 8.61 9.67 11.38 13.73 


Note: All prices are approximate. Prices for 3S-H14 and Alclad 
3S-H14 based on lots of 2000-4999 Ibs., for Admiralty and Cupro 
Nickel 5000 to 9999 Ibs. Prices for Mild Steel and Stainless based 
on lots of 10,000 ft. with exception of size 1’ O.D. x .065" wall 
which is based on 5000 ft. 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes 
with fresh, brackish and salt cooling waters. 


= ba 
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PETROLEUM 


Amine solution coolers 

Condensers handling hydro- 
carbon fractions from such 
processes as Thermal and 
Catalytic cracking, reform- 
ing, polymerizing, etc. 

Furfural condensers and heat 
exchangers 

Glycol-amine heat 
exchangers and reboilers 

Hydrogen sulfide gas coolers 


CHEMICAL 
Acetaldehyde 
Acetanilide 


Check These Heat Exchanger Tube Uses: 


Jacket water coolers 

Lean oil—rich oil exchangers 

Lube oil coolers 

Natural gas compressor 
aftercoolers 

Propane chilling 

Recompressor aftercoolers 

Vapor recovery condensers 

Wax Sweaters 


Hydrogen Cyanide 
Hydrogen Peroxide 


Acetic acid Isopropanol 

Ammonia Methanol 

Benzene Naphtha 

Butanol Nitric acid (concentrated) 
Butyric acid Phenol 

Dichlorobenzene Propylene Glycol 

Ethanol Pyridine 


Ricinoleic acid 


Ethylene Glycol 
Stearic, Palmitic, Maleic 


Formaldehyde 


Furfural Oleic acids 
Gelatin Turpentine 
Glycerin Xylene 


Hydroabiety! alcohol and many others 


Alcoa pioneered aluminum heat exchanger tubes 
44 years ago. Write for details and the booklet: 
Alcoa Aluminum Heat Exchanger Tubes. 


ALCOA ALUMINUM PIPE 


Aluminum, of course, is highly resistant to attack 
by sour crude and most sulphur compounds. . . 
protects the quality of high-grade resin and other 
naval stores. It can be joined by every fusion 
process ... is easier to handle and install because it 
weighs 1/3 as much as other materials. Its chemical 


inertness and corrosion resistance avoid batch and 
process contamination. High thermal conductivity 
and ductility speed filling of vessels with cold liquids. 
You get all these cost-cutting qualities when you 
use Alcoa Pipe in the processing field. Write for 
the booklet: Alcoa Aluminum Pipe. 


ALCOA ALUMINUM 
STORAGE TANKS 


For over 20 years Alcoa 
Aluminum has been in 
continuous service han- 
dling fatty acids in stor- 
age tanks. Aluminum 
protects the stability and 
color of essential oils, 
edible oils, fats, glycerine 
... resists the corrosive effects of sulphur . . . does 
not stain or discolor products handled . . . is non- 
toxic ... inert to many chemicals ... nonsparking. 
Write for the pamphlet: Alcoa Aluminum in the 
Process Industries. 


ALCOA ALUMINUM TANK CARS 


The first tank car of Alcoa Aluminum, in service 
since 1928, still hauls fatty acids . . . proof that 
aluminum resists corrosion, gives lasting service, 
doesn’t contaminate its cargo. Leading shippers 
everywhere report: No damage to ladings . . . no 
damage to cars, when valuable liquids are delivered 
in Alcoa Aluminum Tank Cars. Ask your car 
builder about the advantages of lightweight alu- 
minum rolling stock, or write to Alcoa. 
ALUMINUM COMPANY OF AMERICA 
905-5 Alcoa Building, Pittsburgh 19, Pa. 


Alcoa 


Aluminum 


ALUMINUM COMPANY OF AMERICA 
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KONTOL PROTECTION IN 


PROTECT 


: 

AGAINST 
Gas 

REFINERY 

CORROSION 


with 


KONT 


RECOVERY UNIT 


In the refinery, Kontol corrosion inhibitors effec- 
tively protect against corrosion in overhead hydro- 
carbon vapor systems, liquid hydrocarbon systems 
and absorber gasoline systems.* 


Kontol prevents corrosion by adsorbing on metal 
surfaces as a tough protective film. It is readily 
adsorbed to any of the metal surfaces common to 
refinery usage: steel, nickel and stainless alloys of 
steel, brass, admiralty and monel. The Kontol film 
is stable, and can be maintained, at temperatures 
up to 450°F. (Kontol itself is stable up to 550° +.) 


The Kontol film protects against corrosive attack 
by organic acids, inorganic acids, hydrogen sulfide, 
carbon dioxide and brines. It is an effective protec- 
tion against hydrogen embrittlement and hydrogen 
blistering. TO 


Complete information is yours for the asking. 


*Kontol is an excellent corrosion preventive in 
natural gasoline plants, too. 


Chemicals and services for the petroleum industry 


TRETOLITE COMPANY 


A DIVISION OF THE PETROLITE CORPORATION 


SAINT LOUIS 19, MISSOURI 
LOS ANGELES 22, CALIFORNIA 


KONTOL PROTECTION IN 
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OTHER M.S.A. INSTRUMENTS 
FOR PROCESS CONTROL 


Continuous Carbon Monoxide Detec- 
tors and Recorders—Portable Instru- 
ments for appraising various gas and 
dust hazards. 


a MINE SAFETY APPLIANCES COMPANY 
Braddock, Thomas and Meade Sts., Pittsburgh 8, Pa. 
Our years of know-how in process control Offices 
instruments is at your service. We have “MINE SAFETY APPLIANCES CO 


Representatives in Principal Cities in 
follow through. Menco, Central and South America your 


Cove problem... his job te help you 
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...and called on 
CRAFTSMANSHIP 


For years Graver has been a leading producer of specialized 
fabrications for the petroleum industry. One of the reasons why can 
be seen in the various units Graver has built for Socony- Vacuum’s 
Thermofor Catalytic Cracking installations. These installations 
incorporate their exclusive air-lift design for which Graver con- 
structed the intricate fabrications pictured on the right. 

These units are essential parts of a revolutionary design, the 
features of which Socony-Vacuum has recently adapted to small 
refineries, employing the same general principles. 

Thus does Industry continue to depend on Graver for superior 
craftsmanship in steel plate fabrication. 


GRAVER TANK & MFG.(0.[NC. 
EAST CHICAGO, INDIANA 


New York @ Chicago @ Philadelphia @ Atlanta @ Detroit 
Cleveland Pittsburgh @ Houston e Catasauqua, Pa. 
Sand Springs, Okla. © Odessa, Texas @ Casper, Wyo. 


Primary Air Nozzle 
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continuing 
facturing facilities . . . these are the corner- 
stones of Cyanamid's integrated service 
the world-wide petroleum industry. 


Laboratory and field research continues to _ 
assure a wide range of Cyanamid chemicals _ 

Extensive facilities pos- 
sible the transformation of the’ research 
specialist's discoveries into the quality 
products that are Cyanamid Chemicals— 

enabling Cyanamid to serve every phase of 

the petroleum industry with experience that 

is industry-wide. Throughout the world to- f. 
Cyanamid Chemicals—ranging from 

specialty catalysts to lube oil additives, drill- fo 
ing mud conditioners to gelling agents— — 
are helping to solve problems all along the 
flow line from well to consumer. - 


For example: AERO Specialty Catalysts for 
ammonia synthesis, methane reforming and 
the ‘‘water-gas shift" reaction are known 
for their high activity and long life through- 
out eleven countries. Specifically, AERO 
Catalyst FM has been used in ammonia 
plants for as long as 10 years without 
any of its original high 
efficiency 


AMERICAN Ganamid company 


REFINERY CHEMICALS DEPARTMENT, DIV. pr 9 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


in Canada: North American Cyanamid Limited, Toronto and Montreal 


+7 > how CYANAMID serves the petroleum industry | 
.- from well to finis uc 
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CUPRO NICKEL 


CHROME-MOLY 
STEEL 


Take 


Your = 
CARBON Choice 


ANY METAL used in heat transfer apparatus can 
be used for the G-Fin elements of Twin G-Fin 
Sections. 

Therefore, when you purchase these units for exchanger bp fewer parts than any h 
your particular heating, cooling, condensing or © marker 7 eae 
heat exchange service, you can be sure that the com- 
plete heat transfer elements can be made of the 
most suitable material for the purpose. 

This is but one of many Twin G-Fin Section Convenient 
advantages. For the complete story, write for and maintain “*5Y transporr, 


a +. Can be 
Be Of services than pene desi _ 
ign 


ed | 
quicker Shipmenr for lower Price and 


bulletin. 
ice and more thes by 20 


THE GRISCOM-RUSSELL CO. 
MASSILLON, OHIO 


| 22 Twin G-Fin Sections & 


HEAT TRANSFER APPARATUS 


0 Years of 
installed units 
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Look at all the advantages of : 


light-weight: 
3-ply insulation 


seal — 


‘ steel casings 


corner seals 


BIGELOW-LIPTAK 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e¢ DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: Bigelow-Liptak of Canada, Ltd., Ontario 


ATLANTA « BOSTON + BUFFALO + CHICAGO « CINCINNATI « CLEVELAND « DENVER + HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS « NEW YORK 
PITTSBURGH + PORTLAND, ORE + ST. LOUIS + ST. PAUL + SALT LAKE CITY + SAN FRANCISCO + SAULT STE MARIE, MICH. « SEATTLE + TULSA + VANCOUVER, B.C. 
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YESTERDAY YOU REQUIRED THIS MUCH SPACE 


TOMORROW WITH 
WOLVERINE TRUFIN* 
YOU CAN REALIZE THE SAME 


"Yi EFFICIENCY IN THIS SMALLER SPACE 


This is a graphic picture of what Trufin can do for you. 


It's worth investigating. 


Because Trufin has an exceptionally wide range of outside- 
to-inside surface ratio, the opportunity for saving space 
in heat transfer installation is obvious. 


A heat transfer unit or condenser, tubed with Trufin, will 


> occupy a fraction of the space of a unit tubed with plain 
-_ tube of the same capacity. In this regard you can enjoy 
= one of two advantages: the required capacity in an 


extremely compact unit or a remarkable increase in 
capacity in your existing space. 

In addition, Trufin, the integral finned tube, has these 
advantages: 

As a one-piece finned tube, Trufin will withstand vibrations, 
shock and sudden temperature changes. 

The clean, smooth surface of the fins helps prevent accumu- 
lation of dirt and foreign objects, thus retaining the heat 
transfer ability of the tube. 

Trufin can be bent or formed as easily as plain tubing 
without loss of adequate fin contact. 

Trufin is available in a variety of fin spacings, fin heights 
and alloys, including ferrous or nonferrous metals to meet 
your specific corrosion requirements. 


a Let us tell you more about this unusual Trufin. Would you 
like a data sheet? 
i sel Wolverine Trufin and the Wolverine Spun End Process avail- 
REG US ° able in Canada through the Unifin Tube CAsHese” Ontario 


7 


PAs 
a 


WOLVERINE TUBE DIVISION 


Ws oo f CALUMET & HECLA, INC. 


Manufacturers of Quality-Controlled Tubing 
143) CENTRAL AVENUE © DETROIT 9, MICHIGAN 


ig 


43 
EXPORT DEPT. 13 E. 40th ST, NEW YORK 16, N. Y 
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for FLUID POWER 


in equipment and vehicles required for modern exploration, drilling, production, piping 
and refining of petroleum. Here is a most comprehensive range of sizes, types, capacities 
and pressures from 0 to 1500, 2000 and 3000 psi together with hydraulic motors, valves 
and cylinders for developing complete hydraulic circuits. Here is power which combines 
safety, flexibility, limitless variations and sound economy . . . hydraulic power at its best. 


for HANDLING LIQUIDS 


Virtually “any substance that will flow through a pipe,” including petroleum products 
from naphthas to crudes and acid sludge, can be efficiently and economically handled 
in small or bulk quantities by Pumps available from this single source. There are deep 
and shallow well Centrifugal and Turbine Types, Rotating Plunger and Herringbone 


Pumps embracing a very broad range of types, sizes and constructions. 


for VACUUM PROCESSING 


High vacuum pumps for laboratory or high production service in research, vacuum 
distillation, refrigeration, dehydration, chemical processing, de-aerating, etc. 


HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type pumps 
in exclusive FOUR- 
BOLT design... capac- 
ities from .5to 130 gpm 
and operating pres- 
sures to 1500 psi... 
flange or foot mount- 
ed... furnished with 


. — keyed shaft with spline 
shafts optional. Also dual and tandem models. 
DUDCO 


DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad range of sizes 
with capacities to 120 gpm and pressures to 
2000 psi. Also 
evailable in mul- 
tiple units operat- 
ing from a single 
drive. Hydraulic 
motors with start- 
ing torque outputs 
to 14,000 Ib. in. at 
2000 psi. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axial reciprocating piston type . . . constant or 
variable delivery with 
capacities of .25 to 10 
gpm at nominal speeds 
5 of 1500 rpm with maxi- 
mum of 4500 rpm... . 
working pressures to 
3000 psi and 5000 psi 
. . . direct engine and 
individual electric motor driven models, 
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KINNEY 


LIQUID HANDLING PUMPS 


A complete range of sizes in Rotating Plunger 


able 


and Herringbone 
Gear Pumps to han- 
die light or heavy 
liquids, sludges, 
slurries or viscous 
substances. Avail- 


in plain or 


steam jacketed mod- 
els and built of spe- 


cial corrosion resistant metals where desired. 


For detailed information 
on the type of pump in 
which you are interested, 


AURORA CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensa- 
tion return units, household water systems. 
Industrial low and high pressure liquid han- 
dling pumps. Direct motor and countershaft 
driven horizontal and vertical models. Ca- 
pacities 3 to 7500 gpm. ‘ 


THE NEW YORK AIR BRAKE COMPANY 


230 PARK AVENUE «© NEW YORK 


KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute pret 
sure readings of 10 mi- 
crons (.01 mm Hg.).. . 
compound pumps pro- 
ducing readings of .2 
microns (.0002 mm Hg.) 
or better. These Kinney 
High Vacuum Pumps ore 
available in sizes for 
laboratory os well as 
high production use 


17, N.Y. 


THE NEW YORK AIR BRAKE COMPANY 
230 Park Ave., Dept. PR, New York 17, N.Y 


have checked. 


Hydreco Pumps 
Stratopower Pumps 


Dudco Pumps 


” Gentlemen: Kindly send additional information on the pumps 1 


Kinney Liquid Handling Pumps 
Kinney Vacuum Pumps 
Avrora Pumps 


— 
| 
| 
| 
| 
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give YOU maximum protection 
from explosion and fire 


Type EYS Explosion-Proof 


Sealing Condulet 
Locations where flammable atmospheres are likely to For Vertical Conduit Only 


be present are designated as hazardous by the National 

Electrical Code. The Code requires explosion-proof Type EZS Exprecion-Preet 
electrical installations on machines that operate in such Sealing Condulet ; 
locations or that handle flammable liquids or gases. For Vertical or Horizontal Conduit 


The inert gas machine shown at the right operates 
in a hazardous location. The manufacturer selected 
Crouse-Hinds’ dependable explosion-proof Condulets to 
control the operation of the machine, to give protection 
against disastrous explosions and fire, and assure un- 

Type EFS Explosion-Proof 4-Gang Condulet 


interrupted service, ew 2 push-button stations, a double pilot 
ight and 3 tumbler switches. Available in 
When you design machinery for use in hazardous one to 5-gang sizes for all types of control 


locations select the very best electrical equipment... devices. 
Condulets that are designed to meet Underwriters’ Labo- 
ratories’ standards. For nearly 50 years, Condulets have 

been of the highest quality, built from the finest materials, 

with painstaking care by skilled craftsmen. 


The Condulet Catalog lists thousands of types and 
sizes of junction Condulets, lighting fixtures, plugs and 
receptacles, switches, controls, and circuit breakers for 
use in ordinary and hazardous locations. Tell us 
your electrical promblems. Crouse-Hinds engineers will 
gladly make specific recommendations. 


Type EJB Explosion-Proof Junction Condulet. 
Used here to make power connections and 
enclose control devices. 


* CONDULET is a coined word registered in the U. S. Patent Office. 
it designates a product made only by the Crouse-Hinds Company. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


OFFICES. Birmingham — Boston — Buffalo — Chicago - Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston 
Indianapolis — Kansas City — Los Angles — Milwaukee — Minneapolis - New Orleans — New York — Philadelphia 
Pittsburgh — Portland. Ore — San Fran@sco — Seattle — St Louis — Tulsa — Washington 
RESIDENT REPRESENTATIVES Albony Atlanta — Baltimpre - Charlotte - Corpus Christi — Richmond, Va— Shreveport 
Crouse-Hinds Company of Canada, Ltd, Toronto, Ont. 
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TRAFFIC SIGNALS - FLOODLIGHTS 
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RUMENT 
TUBING 


knocks out your instrument line corrosion problems 


METAL TUBE 


DEKORON single-line tubing. Samuel 
Moore & Co. will coat your copper, 
aluminum or steel tubing by the 
piastic sHeatHh Dekoron extrusion process, or will 
supply coated tubing. Straight lengths 
PLASTIC SHEATH to 20 ft., coils to 1000 ft. 


DEKORON IMPERVAPAK is 2 multiple tube 
harness of plastic or metal tubes encased 
in tight plastic sheath. Multiple tube 
construction cuts down installation costs. 


METAL OR ~ 
PLASTIC TUBES 


Corrosion endangers the life line of your plant— 
your instrument tubing. That's why you should investi- 
gate Dekoron instrument tubing, the tubing that’s 
impervious to moisture, salt air, corrosive atmospheres, 
and chemicals, 

That means Dekoron eliminates replacement costs 
and maintenance. Other advantages are low initial cost 
. . . less plant down time . . . easy installation with 
standard fittings and plastic tape. 

In replacement savings alone—not including lower 
maintenance and installation costs— Dekoron Instru- 
ment Tubing pays for itself over and over again. 


ee | Send for free copy of Bulletin L-6506 
ib “3 Ways to Whip Corrosion and High 


Tubing Installation Costsin Y our Plant.” 
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INTALOX SADDLE PACKING GIVES 


DISTILLATION TOWERS 


More complete material separation 


Lower pot temperatures due to a substantially lower pressure drop 


Shorter cycle time with greater output per cycle 


Higher heat input efficiency compared to any other type of tower packing 


Greater through-put per unit pressure drop 


Better reflux hydraulic gradient due to higher percent of free space 
and greater wetted surface area per unit volume 


Less tendency for wall channeling of reflux liquor 


Lower HTU values per comparable packings of same size 


Higher flooding limits because of lower gas and liquid resistance to 
mass transfer 


Lower tower weight content 


IN TERMS OF DOLLARS: MORE OUTPUT AT LOWER COST sate 


Since 1865 
AKRON 9, OHIO 


. . 
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FOR THE REQUIREMENTS OF THE JOB! 


EFCO TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & Fapricators, INc. 
P. O. Box 7395 Houston 8, Texas 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


JACKET WATER COOLERS 


DE 
HEAT EXCHANGERS 
REBOILERS 
CONDENSERS 
STEAM GENERATORS is 
@ N ) “tar YOu, 
= 
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What 
Experience 
Prove... 


about protecting Phenol Purity 
and Safeguarding Equipment? 


In the manufacture of synthetic phenol, corrosion is 
a two-edged sword. 

First of all, the acids and alkalies employed in syn- 
theses are extremely corrosive to process equipment. 
Secondly, even small amounts of metallic corrosion 
products will seriously affect the color and purity of 
phenol or phenolic products. 

At points where corrosion is mild, it may be practical 
to accept minor risk .. . but at critical stages, control 
is essential. Experience has proven that at the majority 
of danger points, Inco Nickel Alloys are among the 
most useful common engineering materials. 

During the actual manufacture of phenol, for in- 
stance, Monel is employed in sulfonators to protect 
against corrosion by sulfuric and benzene sulfonic 

Phenol Purification in a Michigan acids. In processes which rely on high temperatures 
plant. In this type of equipment the 
effect of corrosion by phenol is ampli- 
fied by high temperature. To prevent 
trouble from this source Nickel-Clad characteristics. 
Steel is used in fractionating columns, In handling phenol itself, product purity is the im- 
condensers, piping and tanks. portant factor. Pure nickel equipment is therefore a 
standard material for storage tanks and tank cars where 
contact may be for long periods. Nickel is equally im- 
portant in such applications as stills and fractionating 
equipment where metallic pickup may be accelerated 
by high temperatures. 

If you make, ship, store, or use phenol, chances are 
excellent that your corrosion problems will yield to 
Inco Nickel or one or another of the Inco Nickel Alloy 8. 

Inco’s experience with phenol equipment problems 
ean help you find out quickly ... and easily. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York ee A 


Inco Nickel Alloys 


MONEL® « MONEL MONEL MONEL « MONEL 
INCONEL® + INCONEL INCONEL + INCOLOY” 
wate NIMONIC® Alloys NICKEL LOW CARBON NICKEL DURANICKEL* 


or pressures at critical steps, Inconel is used to furnish 
the necessary corrosion resistance ... plus high strength 
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““WHERE DO YOU GET 
YOUR ALKALIES, JIM? 


“I ALWAYS GO TO SOLVAY FIRST 
FOR ALKALIES:--Here’s why... 


SOLVAY 


eee First off, I've found that Solvay always takes 
care of its customers—in good times and bad! I 
know I can really depend on Solvay in a pinch. 


I also like the treatment I get from the sales 
staff—always courteous and helpful. And it's 
convenient doing business with Solvay because 
one of their sales offices is located near me. 


In addition, I feel that when I buy alkalies, I 
might as well get the “extras” that Solvay offers 
... like the Solvay Technical Bulletins that give 
you the kind of information no other technical 
bulletins have. Same with the Solvay Technical 
Service staff, a group that operates on an indus- 
try-wise basis, with men who are experts in 
individual industries. 


Then Solvay has over 200 local stock points 
that practically cover the country, and three 
centrally located plants. This makes for better 
delivery service. 


And, of course, I know I get dependable 
quality and uniformity when I order from 
America’s oldest and largest producer. That's 
why I always go to Solvay first for alkalies. 


SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 
Pens 61 Broodway, New York 6, N. Y. 
BRANCH SALES OFFICES — 
Boston + Charlotte - Chicago + Cincinnati - Cleveland + Detroit 
Houston + New Orleans « New York « Philadelphia + Pittsburgh 
St. Louls + Syracuse 
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new SIL-O-CEL I6L 


Insulating Fire Brick... 


Lompoc, California, where Johns-Manville mines and 
processes diatomaceous silica insulating materials 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 


Check these properties of 
SIL-O-CEL 16L 


Maximum service temperature 
I600F, back-up or exposed 


Approximate density 
33-35 Ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less than 0.1 percent at I600F 


Thermal conductivity 

(Btu in. per sq ff per 0.92 at SOOF 
F per hr at indicated 1.07 at IOOOF 
mean temperatures) 1.22 at ISOOF 


i—has less than 0.1% reversible thermal expansion at I600F 
2—provides high load-bearing strength 
3—for direct exposure or back-up service 


Here is a new development of Johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight... has low thermal 
conductivity... high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 

Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 


available without obligation is Book- 
let IN-LLSA, which describes Sil-O- 


Cel 16L and other J-M_ Insulating 
Brick and Insulating Fire Brick for 
service to 3000F, Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


*8\'.0-Cel is a Johns Mans eogistered trade mark 


Replaces SIL-O-CEL Natural Brick 
The development of Sil-O-Cel 161 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re- 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop- 
erties of Sil-O-Cel 16L Brick extend its 


use to exposed service applications. JM 


Johns-Manville Firsrin INSULATION 


MATERIALS - ENGINEERING - APPLICATION 
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ORBIT Forged Steel LP 
GAS VALVES are de- 
signed to safely handle 
hydrocarbons. 


TYPE 

Trapped fluids become a contingent danger in case 
of fire. The body of an Orbit Forged Steel Valve is void 
of any areas where fluid could be trapped when the 
Valve is closed or open. 

Your Supply Store carries ORBIT Forged Steel LP GAS 
VALVES. Sizes 1” to 4” ASA Class. Maximum Rated 
Working Temperature 250° Fahrenheit. Screwed 

and Flanged Ends. 


BRANCHES 


HOUSTON, TEXAS 
407 Velasco 
(Serving the Gulf Coast) 


ODESSA, TEXAS 
402 West County Road 
(Serving West Texos) 


CASPER, WYOMING 
1740 E. Yellowstone 
(Serving the Rocky Mountain 
States and Canada) 


ORBIT VALVE COMPANY 


BOX 699 TULSA, OKLA. 
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Blend 50,000 bbls. of 
gasoline in 2 to 3 hours 


How much time is involved in blending gasoline in 
big tanks under your present methods? 

You can cut this down—to as little as two to three 
hours for 50,000 bbls. of automotive fuel—with 
LIGHTNIN Series SE Mixers. 


DO THE JOB WITH LESS HORSEPOWER—You can 
cut Operating Costs, too, because LIGHTNIN Mixers de- 
liver as much as fen times the volumetric flow possible 
with other blending methods. 

For example, to add TEL at 3 cc. per gallon to 65,000 
bbls. of gasoline, you need only two 20-HP LIGHTNINs. 

Their high pumping capacity sets up a constant, 
over-all flow in the tank, providing complete top-to- 
bottom turnover, eliminating dead spots, and assuring 
uniform viscosities. 


RESULTS GUARANTEED—You can be sure LIGHTNIN 
Mixers will do the job right. Results are fully guaran- 
teed—and based on years of research plus thousands 
of successful installations. LIGHTNINs are operating in 
tanks as large as 130,000 bbls. Many have been in 
continuous service 20 years and more. 


SAVE ON THESE OTHER MIXING JOBS—You'll 
also save time and horsepower by using LIGHTNIN 
Mixers for blending lube oil, mixing charging stocks, 
liming re-run stocks, cutting back asphalt, controlling 
bottom sediment in crude tanks. To get a// the facts, 
without obligation, just write us or mail the coupon 
today. 


FOR PETROCHEMICAL MIXING, hydrogena- FOR CAUSTIC TREATING, feed water treat- 

notes wrenches. 
tions, solids suspensions, high-efficiency stripping ing, preparing specialties, and dozens of 
operations, LIGHTNIN turbine mixers offer com- other jobs, you can standardize on LIGHTNIN 2. CHOICE OF STUFFING BOXES [or 
plete adaptability to the process. Sizes 1 to Portable Mixers. Thirty models. Sizes “e to 3 HP. low-maintenance mechanical seals) 
500 HP. to suit your conditions. 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Lid., Toronto 1, Ont. . 


Easiest maintenance ever 


New LIGHTNIN Model SE is easier to 
keep in operation than any other 
side entering mixer. Here's why: 


. POSITIVE SHUT-OFF SEAL permits 
repacking stuffing box without 
draining tank. Mechanical shut-off 
(shown) is easy to get at; elimi- 


Please send me the cotalogs checked at left. 


Get these helpful LIGHTNIN Catalogs 


This library of mixing information is yours for 
the asking. Catalogs contain helpful data on 
impeller selection; sizing; best type of vessel; 
valuable installation and operating hints; com- 
plete description of LIGHTNIN Mixers. 


MIXCO fivid mixing specialists 


DH-SO Laboratory Mixers 

C) 8-75 Portable Mixers (electric 
ond air driven) 

() 8-102 Top Entering Mixers 
(turbine ond paddle types) 

( 8-103 Top Entering Mixers 
(propeller type) 

(CD 8-104 Side Entering Mixers 

8-106 Condensed Catalog 
(complete line) 

(CD 8-107 Mixing Data Sheet 
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The Look Box for September 


ONE OF THE biggest sat 
isfactions from an_ editor's 
job is the quick fruition of 
his etforts. After laboring on 
an article or a special issue for several months, it 
is not long before the material has hit the presses 
and there before him are all his efforts in critical 
form. Few jobs offer such a quick return. 

Take the Process Issue, for example. Skeleton 
plans are laid a year ahead of time but it’s not until 
six months before publication that the list of de 
sired material is prepared. Along the route to pub 
lication some items on this list hit snags. Some 
process information won't be released because of 
company policies, Some material just hasn't devel 
oped. However, two months before publication, 
the job of assembling begins. The editor now has 
only a two month wait to see his efforts stand 


Process Issue— 
We Purr 


before him. As this year’s Process Issue rolls oft 


the presses, we purr beginning on page 07 


UNITED STATES refiners 
are producing gasoline at 
record levels, and if the pace 
continues it appears that the 
winter's normal stocks build-up season will be en- 
tered with large inventory. Reports of the latest 
weeks’ operations showed some improvement in 
the situation, and lent encouragement that stocks 
would be allowed to be siphoned off at a faster clip 
before the big laying-away starts in late October. 

Gasoline output amounted to 3,652,000 barrels a 
day during the week ended August 15, and that 
was an all-time high mark for the nation’s refiner 
ies. However, the following week saw operations 
lowered to 3,597,000 barrels daily, which were still 
higher than they had ever been prior to the record 
week, A further lowering appears desirable now 

The trouble with this high output is that it is 
almost taking care of current consumption of gaso 
line, leaving stocks at a high level. The week of 


Stocks Stay 
At High Level 


the record gasoline production saw stocks actually 
increased slightly, but the following week's 


Petroleum REFINER 


stocks dropped 1,243,000 barrels. Still the level is 
the highest, by a wide margin, ever held by the 
industry during the month of August. 

During the past four weeks, withdrawals from 
motor tuel stocks amounted to less than 40,000 bar 
rels a day, while the normal rate for the period in 
the past has been from 225,000 to 250,000 barrels 
daily. With only about six weeks of heavy gasoline 
demand remaining, there is little time left to re 
duce those inventories. 


Equipment ALL. PETROLEUM Ri 
FINER editorial activity in 
Editor the fields of equipment de 


sign and new equipment in 
formation will henceforth be directed by William 
G. Dudley. Bill, a recent addition to the staft, 
brings a wealth of 
practical experience 
and technical educa 
tion to his job. 

After his technical 
education was inter 
rupted with a combat 
assignment as navi 
gator of an \ir Force 
24, Bill completed his 
studies at Rice Institute 
and was awarded the 
degree of Bachelor of 
Science in Chemi 


cal Engineering. From 
there he went to the Dudley 
University of Texas 
and received an M.S. in I’hysical Chemistry 

With this fine technical background, Bill jomed 
The Dow Chemical Company at Freeport, Texas, 
as an instrument development engineer. His em 
plovers quickly recognized his sound engineering 
ability and talents for leadership with the result 
that Bill was rapidly promoted to project leader 
in the Instrument Development section. Special 
assignments included intensive work in the fields 
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RETARDS RESIDUE FORMATION —The sta- 
bilizing properties of Du Pont Fuel Oil Addi- 


tive No. 2 are effective in reducing the rate of in- 


soluble residue formation in distillate fuel oils. 


REDUCES PARTICLE SIZE—When insolu- 
ble residues are formed, Fuel Oil Additive No. 2 
acts as a dispersant to reduce the particle size of 
these residues. As a result of the combined dis- 
persant and stabilizing properties, clogging of 
filters and nozzles can be practically eliminated 
through the use of this new additive. 


REDUCES RUST—In storage tests, drums con- 
taining unstabilized fuel oil for periods up to 
7\% months showed considerable rusting on the 
interior above the liquid level line. In drums 
containing the same oil stabilized with Fuel Oil 
Additive No. 2 during equal storage periods, 
this rusting was greatly reduced. 


SAMPLES AND LITERATURE—Ask any Du Pont 
Petroleum Chemicals Division representative or 
district office for samples and a descriptive 


Better Things for Better Living booklet on Fuel Oil Additive No. 2. 
« « through Chemistry 


Petroleum Chemicals 


rat 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) District f 


Petroleum Chemicals Division © Wilmington 98, Delaware Offices: t HOUS me 
LOS ANGELES, CALIF 2 So owe Phone MAdison 1691 


IN CANADA: Conadiaon Industries Limited—Toronto, Ont Montreal, Que.—Calgary, Alta. 
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of instrumentation, cathodic protection, corrosion, 
and equipment appraisal. 

The professional experience gained in numerous 
and highly important 
tailor-made background for 
Equipment Editor for the REFINER. His primary 
assignment at Dow was identical with his present 
statt job: the seeking out and appraising of new 
developments in equipment design and manufacture. 

The REFINER Editorial Director, Dr. John Me 
Ketta, stated: “In 31 years of service to readers 
throughout the world, the REFINER has always 
striven to maintain its leadership as the No. 1 


assignments provided a 


Bill's new job as 


source of information on new equipment develop 
ments. The additron of Bill Dudley, a first-class 
experienced engineer, to the staff as head of the 
quipment section, is certain to result in marked 


improvements in the high standards already attained.” 


Unproven THE INTER-SOCIETY 
Corrosion Committee has 
Cure-alls become greatly concerned 


about the hazards which 
may result from dependence on certain unproven 
devices for controlling corrosion and scaling. The 
Committee recommends that caution be exercised 
in the appheation of such devices, since any failure 
to give protection may result in serious damage to 
where a real problem of 
corrosion or scaling exists. 

The ISCC is made up of about 35 delegates from 
major technical societies, in the United States and 
Canada, actively concerned with problems of cor 
rosion control and with the scientific reduction of 
the economic loss caused by corrosion. By means 
of this word of caution, and in accordance with 
its established objectives, the committee seeks to 
promote the use of the many scientifically sound 
and effective devices and which are 
presently available and to discourage dependence 
on unsound and ineffective methods of control. 

The committee wishes to draw particular notice 
to devices which are not based on any understand 
able scientific principles and which are generally 
promoted on the basis of testimonials from pre- 
sumably satistied customers, unsupported by quan- 
titative data 

\gainst this background, and in line with its 
responsibilities, the committee then recommends 
extreme caution in the application of devices for 
the corrosion and scaling that are characterized by 
supposed operation without any apparent basis of 
sound scientific principles and for which no ade 


expensive equipment 


pre CESSES 


quate engineering performance data are available. 
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THE FALL of Mohammed 
Mossadegh, the tearful ty 
On Iran's Oil? rant of Teheran, foreshad 

ows some disquieting hap 
penings which illustrate that the twig borne by 
the dove of peace may sometimes be potson ivy 


Valve to Open 


for business 

Vresumably, the pro-Western young Shah of 
Iran, restored to his throne by a popular uprising, 
will be amenable to a settlement with Great Brit 
ain over the ownership of Iran's oil. This, undoubt 
edly, would be a major contribution to world 
and what is likely more important to the 
jittery Shah and his military advisors, would 
silence the vammerings of the fretful constituency 
by the simple expedient of stuffing their mouths 
with food 

But what of the effects of an Anglo-lranian set 
tlement which could dump something like 4 mil 
hon barrels of oil per day upon the world market ° 

The problem has served to unite the interests 
of the major companies and independents, tempo 
rarily blowing away their dispute over imports. 
Russell Brown, general counsel of the Independent 
Petroleum Association of America, declared that 
the return of Iranian oil would mean an excess 
production outside the U.S. which would certainly 
within this country, serving to 


peace, 


seek an outlet 
agyvravate the problem of domestu producers 

One lramian 
should be restored only as needed to meet world 


suggestion was. that production 


demand. This realistic approach might) the 
solution if it can hurdle the disapproval of those 
crying “price props.” 

It seems to be the sad destiny of the U.S. oil 
industry to be appreciated only when the world 
threatens to tumble about the ears of interna 
tional bureaucrats. 


THE FEDERAL income 
tax bill of the Du Pont Com 
pany ran so high that it 
topped the total of wages 
and salaries paid the company’s employes during 
the first half of this year. Taxes out-paced the 
increase in number of employes and rates of pay, 
both of which were at record high levels. 

To cover its estimated federal taxes on income 
and renegotiation, the company set aside $233 
million for the first half of the year. Wages and 
salaries paid employes in the same period came 
to $226 million, If state, local, social security and 
other taxes had been included, they would have 
added about $16 million more. 

Somebody has to pay high government costs 
and this is a sample of what industry shoulders 
toward that end. It is pointed testimony, if any 
be needed, of why further cuts in Washington 
spending should be etfected as rapidly as possible 


Sample of 
Industry’s Load 
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What kind coke 
you have 


Whatever kind you have, some one of these cutter 
heads is sure death to it, designed for that par- 
ticular coke and with a long record of success in 


THE LONG-SURFACE SWING-FRAME HEAD 
with plenty of expansion for tubes of wide Its specific field. 


tolerance. 
Every one of these heads has proved itself thou- 


sands of times to have the toughness needed at 

‘ the business end of the famous 1100 Series 

aa : F =a Lagonda motor, which in its superspeed and 

a d — power can wreck any head not built for extra 


ee ——— tough duty. It’s a combination that clicks — 

wo) Lagonda head and Lagonda motor. Try it out 
@ 

= when the going is slow and breakages hold up 

a the job. Your local Elliott-Lagonda representa- 

tive will cooperate, or write direct to Elliott 


Company, Springfield, Ohio. 


— 
=. 


THE TYPE UO HEAD, most widely used for 
its adaptability to average coke conditions. 


THE TYPE UHC HEAD, designed especially 
and solely for extremely heavy coke. 


THE FAMOUS 1100 SERIES MOTOR, 

whose exceptional power requires the 

especially enduring design and con “ 

struction common to all the THE 3600 SERIES DUPLEX 

heads here illustrated . 4 CUTTER HEAD, a double or 
wide expansion type. 


ELLIOTT Company 


LAGONDA DIVISION 
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ALL 
DEPTS 


had 16 years ago. 


THE PETROLEUM industry will have 
by the end of 1953 a total gross in- 
vestment of approximately $44 billion 
in the U.S. This follows record break- 
ing capital expenditures of more than 
$4 billion during 1953. 

At this time, the assets employed 
in the U, S. petroleum industry ex- 
ceed $42 billion. This makes petroleum 

. the nation’s fourth largest industry 
from the standpoint of investment. 

Agriculture employs an investment 
of $170 billion, the railroads about 

° $60 billion, and the public utilities 

approximately $52 billion. 


September, 


PRODUC. TRANSPOR. REFINING MARKET 
TION 


Fixed Assets 


(Gross Investment in Property, Plant. and Equipment! 


— 17,650 


15,550 


5.300 
750 


3,800 
| 


TATION ING 


Oil a $44 Billion Industry in '53 


Assets already past $42 billion mark. Business is now fourth largest in 


the nation from standpoint of investment. Has three times as much investment as it 


The U. S. petroleum industry now 
has twice as great an investment as 
at the end of World War II, when 
it was little more than a $20 billion 
enterprise. It has three times as much 
investment as it had 16 years ago. 
The total gross investment in 1937 
was approximately $13,725,000,000, 
according to the API’s Petroleum 
Facts and Figures, Seventh Edition, 
1941, page 178. 

These increases in the industry’s 
capital investment have reflected the 
vigorous post-war expansion of facili- 
ties in all divisions of the industry. But 


REFINER 


3,450 

3,200 | 
| 500 | 

— 


OTHER 


Current Other 
Assets Assets 
Cash, Oi (inwest 
Supplies, Etc vances 


the increases have been accentuated 
by the inflated costs of all new facili- 
ties installed during and since the war. 

It is estimated that the industry 
will make capital expenditures in the 
U. S. in excess of $4 billion during 
1953. This will be a new record, some- 
what exceeding the $3.8 billion spent 
for property, plant, and equipment in 
the U.S. in 1952, as reported recently 
by Frederick G. Coqueron of the 
Chase National Bank in the pamphlet, 
“Financial Analysis of 30 Oil Com- 
panies for 1952.” (See Table 1.) Ex- 
pansion was retarded in 1952 by the 


9] 


® Assets Employed (or Investment) in U. S. Oil Industry 
7 F . . . at end of 1951 and 1952 and in millions of dollars | 
Fined, Current, and Other | | a | 
40.000 40,000 
| 
36,000 | 36,000 | | | | 
| 
| 30,700 
} 27.400 
24,000 | 
| | | 
20,000 | | | 
16,000 
wal | 
| 
8,000 } | | 8.100 
| r | 
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Natural gas industry continues its vigorous expansion 


steel strike and scarcities of materials 
and equipment. Drilling was curtailed 
by the pipe shortages, and work was 
slowed down on refinery and pipe line 
construction 

Of the $3.8 billion capital expendi- 
tures by the petroleurn industry in the 
U. S. in 1952, $2.6 billion, or 68.4 
percent, was spent in the production 
department, for oil leases, wells, and 
equipment, natural gasoline plants, 
and natural gas producing and other 
gas facilities of oil companies, Outlays 
in the transportation department 
totaled $400 million, or 10.5 percent 
of the total, with $275 million spent 


for new crude oil pipe lines, $60 mil- 
lion for product pipe lines, $50 million 
for tankers and marine equipment, and 
$15 million for 
trucks. Capital expenditures of $470 


tank cars and motor 


million in the Refining department 
represented 12.4 percent of the indus- 
try total. Marketing department ex- 
penditures of $280 million were 7.4 
percent of the total. Other 
$50 million were 1.3 percent of the 
total capital expenditures. 

The natural gas industry also con- 


sums of 


tinues its vigorous post-war expansion. 
Construction expenditures will total 
$3.6 billion for the four years, 1953- 


TABLE 1 


1956, an average of almost $1 billion 
annually, the American Gas Associa- 
See Table 3.) Ac- 


tual expenditures for construction of 


tion has forecast. 


natural gas pipe line facilities for the 
four years 1949-1952 totaled $4.3 bil- 
lion, the AGA The 
estimated expenditures of $1,291 ,000,- 
000 for 1953 compare with $976 mil- 
1952. 


figures include transmission, produc- 


survey showed. 


lion actually spent in These 


tion, storage and distribution facilities. 
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The chart on the preceding page compiled from 
Chase National Bank bulletin Pinon ial Analysis of 
Onl Compamies for 1952 


Property, Plant, and Equipment of U. S. Petroleum Industry 
(Source: Chase National Bonk bulletin, “Financial Analysis of 30 Oil Companies for 1952.”’) 


Estimated Expenditures for Property, Plant, and Equipment in Years 1946-1952 
7 Yrs. 1946-52 


1952 


Million Dollars 


DEPARTMENT 1948 


Production Dept. 
* Lease Well 
Equipment 

Natural Gasoline Plants 


*? Natural 


Transportation Dept. 
Crude Oil Pipe Lines 
Product Pipe Line 
Marine 
lank Car 

Trucks 


Motor 


Refining Dept. 
Marketing Dept. 
Others 

Total, All Depts. 


* Expenditure ne lude 


TABLE 2 


Estimated Assets Employed (or investment) 
in U. S$. Petroleum Industry, 
December 31, 1952 
(Source: Chase National Bank bulletin, “Finan- 
cial Analysis of 30 Oil Companies for 1952.”) 


NET ASSETS GROSS ASSETS 


Percent 
of Total 


Percent 


ITEM Milhon of Tote! Million 


Current Agwts Ms 
Investments and 
Advances 


Property, Plant, and 
Equipment 15,400 
Other Assets Soo 


roTAl 


1949 


1.650 


$ % of 
1950 1951 Million Total 


$ 
Million 


Estimated Investment Dec. 31, 1952, 
in Property, Plant, and Equipment 


Gross Net 


$ & of $ 
Million Total Million 


Porat 


1,675 


19,250 


producing 


transmission 


63.8 17,650 57.5 8,325 


675 


16.500 
475 1 


3,800 
1.050 


2.2 1.6 


100.0 30,700 100.0 


and distribution facilities of oil companies 


TABLE 3 
Gas Utility and Pipe Line Construction Expenditures, by Type of Gas and by Plant 
Function, 1952-1956 
Source: American Gas Association 
(Millions of Barrels) 


T of Gas and 
Plant Function 


Total Actual 
Forecast Total 
1953 1956 1949 1952 


FORECAST 
1955 


Natural Gas, Total 
Productior 
Ir atest ston 
Underground Storage 
Other Storage 
Distribution 
General 


All Other Types of Gas, Total 
*roduction and Storage 
ransmission 
Dhistributior 


Genera 

Total Industry, Total 
Production and Other Stor 
Ir al 


of 
| | | | Porat 
1,100 #1425 1,700 2.125 2,600 68.4 12,275 54.1 
1.050 1.325 1500 1.450 1.975 2450 44 11.300 58.7 7 7.600) 
th 110 75 75 75 2.0 520 2.7 | 26 
15 75 75 2.0 455 2.4 6 $25 2.1 
170 310 325 270 175 400 400 10.5 2,000 10.4 | | 124 2,100 13.6 
75 130 ISO) 1 125 175 275 7.2 1,135 5.9 64 1.075 7.0 
25 25 75 oo 1.6 310 16 475 325 2.1 
125 100 75 1S 1.3 460 24 1.025 3.3 
5 15 15 20 10 15 15 O4 95 05 350 1.2 150 10 
250 400 600 | 420 275 325 470 12.4 2,740 14.2 5,300 17.3 2,000 16.9 
200 400 225 240 275 400 260 7.4 1,820 9.4 3,450 1.2 2,075 13.5 
65 160 70 sO 50 50 1.3 415 300 1.9 
1,756 2,500 2,950 2,650 2.450 3,100 3,800 100.0 — 15,400 100.0 
drilling dry hole only natural gas 
1952 1953 i 1956 
976 1,291 467 688 662 3,608 4,283 
111 142 55 43 41 517 
528 205 243 1,918 2.641 
43 3s 54 27 15 134 
42 a9 24 25 23 149 
215 
91 118 79 369 403 
2s 20 Is 21 113 
os s 4 1s 
63 7s 60 Ar) 52 246 250 
5 4 6 4 3 17 22 . 
767 
1,067 1,409 1,057 770 741 3,977 4,686 
20 13 64 634 75 630 
S10 532 206 1,937 2.659 
Distribution 349 47 351 1.403 1,226 
General 47 43 0 20 26 128 171 
* Included in productiot 
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sAVOLENS WILL YOU HAVE 
ENOUGH VOLATILITY? 
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PETROLEUM CORPORATION 


TULSA, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 
EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS 


ISO-BUTANE 
wis i é 
BUTANE 
: 
HEPTANE 
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SAVED: 24 HOURS OF " -TIME” 


The operating department of a large Texas company ‘gaved one complete day in 
putting their plant back on the line after a maintenayce shut-down. They saved 
an estimated $45,000 and gave all the credit to Flexitallic Spiral-Wound Gaskets. 
It’s the amazing spring-action of Flexitallic Gaskets that simplifies the making and 
breaking of flanged joints. Only 1/16-inch breakaway is required—and that’s 
important at valves or where there is close manifolding of the piping... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 10,000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250", .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principal cities. Consult classified telephone directory. 


ANNIVERSARY Lou. 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
stamped into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue it's our exclusive blue-dyed Canadian asbestos filler 
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Hill view of Aden refinery site shows foundations for No. | topping Ras 
unit, foreground, which will have a capacity of about 60,000 barrels 


a day. In background are towers of .. . 


the SO, extraction plant, which was the first refinery unit 
erected at the Aden site. Extraction plant has a capacity of about 
8800 barrels a day and will treat kerosine. 


Refinery Erection Starts at Aden 


After eight months of preliminary site preparation, work gets underway 
on the first refinery units at Anglo-Iranian Oil Company’s 100,000-barrel refinery on 


the Red Sea. 


THE FIRST re 


completed at 


LION OF 
been 


finery plant has 
Anglo-Iramian Oil Company's new 100,- 
0Q0O-barrel-a-day refinery at Aden, in the 
Red Sea The first towers 
and vessels for the SO, extraction unit 


area. eight 
have been positioned, marking a shift 


in emphasis at the site from site and 


camp refinery erection 
As part of the 


work on the refinery 


preparation to 
eight months’ pre 
site, over 
a million had 
dredged from the harbor; 335,000 yards 


of rock, one-third of the total required, 


liminary 


yards of sand been 


had been placed in position the 
permanent harbor works; and a pontoon 
bridge, 700 feet long, had 
the Khor Bir 


between the 


been laid 


Ahmed, a narrow 


across 


strip of water refinery 


site and Aden town 
karly in first pile for the 


first of 


June the 


four tanker jetties was driven 


starting a new stage in the harbor 


project. Over 5 million cubic yards of 


sand are yet to he dredged to provide 


September, 


a basin and turning circle and approach 


channel for tankers. Dredged sand ts 
foreshore to 
for the 


administrative 


being pumped on to the 


reclaimed port 


tanks 


form a area 


oil storage and 
buildings. 

Work on the Aden 
begun on November 1, 1952 
work on the SQ, units, concrete 


refinery site Was 


In addition 
to the 


foundations are being poured for one 


of the two topping units and the laying 
of underground piping has started. Ex 
foundations of 


cavation work for the 


other refinery plants, including two 


crude distillation units, is well advanced 

When the refinery is completed at the 
end ot 1954, in addition to the two top 
of 60, 


will be a plat 


ping units, each with a capacity 


(0) barrels a day, there 
former with a capacity of 12,000 barrels 


a day, an SQ) extraction plant with a 


capacity ot R800) barrels a day, and 


an autofiner capable of handling 3500 


barrels a day, well as miscellaneous 


sweetening pli 


REFINER 


Commonwealth's Largest 

As equipment has poured mto Aden, 
men and machines have worked steadily 
grading the refinery site. Large blocks 
of the over 100,000 tons of rocks dis 
lodged will be used in the armouring 
of the breakwater being constructed to 
protect shipping against storms 

The refinery, largest being built im 
the British Commonwealth, will 
between $112 million and $140 million 

To use the mechanical equipment in 
the $9.8 million construc 
tion plant, an army of workmen is be- 
About 10,000 men, from 
countries, are presently 
At the yt ak period, 
this over 14, 
working on the re 


cost 


contractors’ 


ing recruited 
many different 
employed at the site 
about the end of 
men 
finery and harbor 


Small Towns Built 


(one of the first tasks on the site was 


year, 


will be 


the building of construction camps, each 


a temporary townlet complete with its 


living mess, recreation 


and 


quarters, 
other facilities. The 
See CONSTRUCTION, Page 303 


own 


center, camps 
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Don't get 


No need fo tie up working capital in metal stocks 


Here's how you can hold your investment in metal to a minimum, and still protect 
yourself against costly material shortages. Appoint Metal Goods Corporation your 
warehouse for all your metal needs. 

Many industrial users of metal have discovered this the most logical solution to 
easing their inventory problems. 

If you use aluminum, brass, bronze, copper, monel*, inconel*, nickel*, steel or 
stainless steel in any commercial form—you'll find Metal Goods Corporation 
equipped to give you the swift, efficient service that is needed to make a reduced 
inventory system workable and profitable. Get in touch with your nearest Metal 
Goods Corporation representative, today. Let him help you plan your course 


of action. 
*Not sold in St. Louis or Kansas City 


7 warehouses and 9 sales offices to serve you 


call your nearest office: 


Kenses Jeckson, Mississippi 
2200 East Central 78! Raymond Rood 
Ray Noller George E. Akerberg 


Phone: 7-892! Phone: 5-2711 


Decatur Omehe, Nebraska 
ie W. Cooley 
N L. Hower Scott J. Harrison Arie Tempel Co 


Fort Worth, Texes 


Phone: GOodfeliow!234 = Phone: 4-410! 


Kenses City 16, Me, Denver 2, Colerede Semen, Texas 3821 Corolyn 
300 Burlington 2425 Wolnut Street John M. Turbitt 
D Hogen Neal Dehn Phone: FOrtune 4 

Phone: NOrcloy 3516 ACome 5091 Phone: 4-7536, 4-7537 FOrtune 5326 
Deties 9, Texes Heveten 3, Texes Sen Antonio, Texes Corpus Christi, Texes 

6211 Coder Springs Rd, 711 Milby Street Wilson Bide, 

Chories enzie . Bagoley 
Som 0. Phone: GArfield 3161 Phone: 4-0366 i 


Phone: Elmhurst 3271 Phone: CEntral 6681 


Memphis, Tennessee 
713 Columbion Mutval . 


Corl T. Wedeme Tower Bidg. } 
Phone: CAnal 7373 GENERAL OFFICES: ST.LOUIS 15, MISSOURI 
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287 INSTALLATIONS HAVE PROVED KASKADE’S 4 
_ SUPERIORITY OVER OTHER DEVICES I 
CAPACITY. EFFICIENCY 
FLEXIBILITY AND LOWER 
PRESSURE DROP 


Typical! tink 
vaper to liguid ratios 


KASKADES ARE APPLICABLE OVER AN 
EXTREMELY WIDE RANGE OF VAPOR TO 
LIQUID RATIOS. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS @© MANUFACTURERS @ BUILDERS 
WEST DOUGLAS @ WICHITA KANSAS 


Yulee, Okla.; 


Designed for 
vepor to 


International, Inc. 
Poris, France 


cat 
: 
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Designed for extremely high | 
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FIELD PROCESSING 


YOU CAN COUNT ON CONTINENTAL 


for Quality 


Experienced engineers and service specialists, 
offering equipment and supplies of proved quality. : 
That's what you get when you count on Continental. 


‘THE CONTINENTAL SUPPLY COMPANY 
i Genero! Offices: DALLAS, TEXAS 


Representatives in Ail Principal 
Fields of the World 


4 
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Foreword 


THE 1953 PROCESS ISSUE presents the most important developments in the refinery's heart 
processing. Last year's issue presented a complete handbook to processes; this year's puts emphasis 
n detailed analysis of new developments. For what is happening, take a look at these major trends. 


Demand—!952 was a big year for refining with demand for petroleum products averaging 
7,717,000 bpd in the U. S., but 1953 will be even bigger. Demand for the first half of 1953 aver- 
aged 8,147,000 though by the end of the year the increase over 1952 will be slightly lower than this 
reflected 5.6 percent. Just how much activity this demand stirs up is seen in the Process Boxscore on 
the next page, delineating the number of process units under construction. 


Gasoline Quality—Compression ratios in 1953 automobiles averaged 7.35:1 as compared with 
?.13:1 in 1952 models. What this means is higher octane gasoline: hence, more catalytic cracking 
particularly, catalytic reforming. New processes for catalytic reforming, announced in 


3nd more 
on the first commer 


the last four years, are being watched closely for their operating experience 
installations. Already well established, Platforming has 38 units operating and 23 under con 
ction. Catforming has four units in operation and four under construction. For its first year's 


erating experience, see the feature article on page |13. Fluid hydroform nq has one unit operat 


nq and three under construction. 

Processes still in the construction phase include four Thermofor Catalytic Reforming units, three 
Houdriforming units, and three Standard (Indiana) Hydroformers. Yet to start their first construction 
are Hyperforming (Petroleum REFINER, December, 1952), and Sinclair-Baker Catalytic Reforming 
Petroleum REFINER, June). 


Desulfurization—Closely tied in with gasoline upgrading is the current interest in desulfuriza 
tion processes. By such processes marked increases in TEL susceptibility can be effected. One new 
process was announced this year—Shell Hydrodesulfurization (Petroleum REFINER, May). Autofining 
Petroleum REFINER, May, 1952) already has two commercial installations in operation. Both of these 
sre hydrogen desulfurization processes which require no outside source of hydrogen. 


Fuel Oil Reduction—With refiners faced with the serious problem of fuel oil surpluses, old 


methods for reducing this product have been dusted off and new processes have appeared (Petro 
eum REFINER, July). The very latest method for handling this problem is Fluid Coking, details of 
which we are unveiling in this issue on page |02. 


Av-Gas—Even though reciprocating engines for airplanes are on the downgrade, the govern 
ment is concerned over the shortage of aviation gasoline facilities. PAD reports a shortage of 30 
000 bpd. What the government feels is needed is more alkylation capacity both to meet this short 
age and provide more standby capacity. Newest development in alkylation is the use of effluent 
refrigeration as described on page 104. 


Lube Oils—Here's one petroleum product that isn't seeing much increased demand. Refiners 
will be concentrating on quality, though. Two new processes have appeared this year to improve 
techniques—Thermofor Continuous Percolation (Petroleum REFINER, May) and Electric Lube Oil 
Treating. The latter process already has one unit in operation as described on page 125 


Petrochemicals—Outshining the astounding increase in demand for refined products is the 
arowth of the petrochemical industry, now accounting for 50 percent of all organic chemicals made 
the U. S. The field for new aromatic recovery processes is still wide open. Latest entry is CRC's 
Cyclic Adsorpt on refining process, which promises to have even wider applicatic n. For the firs 
commercial look at this process, see page 99. Platforming has added a new twist to its processing with 
Platreating (Petroleum REFINER, July), a hydrogenation process to refine aromatic concentrates be 
tore separation. 


Petrochemical plant location gave some indication of shifting nearer consuming areas in the 


North Central states when Tennessee Gas Transmission located its hydrocarbon extraction plant at 
Gabe, Kentucky, in 1951 (Petroleum REFINER, March, 1952). A further indication came this year 
with the location of the National Petro-Chemicals plant at Tuscola, Ill. (Petroleum REFINER, June). 
Departure in these plants is the use of pipe line gas for the hydrocarbon raw materials. The design 
considerations for such plants are featured in an article on page | 16. P 


The biggest building activity in natural-gas processing is ammonia. However, ammonia is just 
part of the picture. Hydrogen cyanide, methanol, and urea are all linked into an intricate scheme 
for utilizing air and methane. For a complete picture, see the special symposium on Air and Meth 
are beginning on page 170. 


All in all 1953 will prove an active year in processing. 


Editorial Director 


September, 1953—Perrocecm REFINER 


| 
‘ / E 
97 


Process Boxscore 


Here are the number of licensed process units operating 


struction, brought up to date from the 1952 Process Handbook. 


Licensor and Processes 


AMERICAN DEVELOPMENT CORPORATION 
Electrolytic Caustic Regeneration 


ANGLO.-IRANIAN OIL COMPANY. LTD. 
Autofining 


ATLANTIC REFINING COMPANY 


Atlantic Catalytic Reforming 
Nitrobenzene traction 


ATTAPULGUS CLAY COMPANY 


Percolation Filtration’ 


CALIFORNIA RESEARCH CORPORATION 


California Polymerization 


FILTROL CORPORATION 


Continuous Contact Filtration 


THE FLUOR CORPORATION. LTD. 
Glycol-Amine Gas Treating 


FOSTER WHEELER CORPORATION 


Crude Distillation for Maximum Lubes 
Delayed Coking 


THE GIRDLER CORPORATION 


Girbotol 
Sulfur Recovery 


HOUDRY PROCESS CORPORATION 


Dehydrogenation 
Houdriflow 
Houdriforming 


THE M. W. KELLOGG 


Catalytic Alkylation 
Catalytic Polymerization 
Delayed Coking 

Fluid Hydroforming 
Hydroforming 

Orthoflow 

Phenol Extraction 
Propane Deasphalting 
Propane Dewaxing 
Propane Decarbonizing 


THE LUMMUS COMPANY 


Combination Cracking 

Continuous Contact Coking 
Doctor Treating 

Ethylene Manufacture by Cracking 


MILWHITE COMPANY. INC 
Duo Sol 


PHILLIPS PETROLEUM COMPANY 


Copper Sweetening 
Cycloversion 


No. of 
Units 
Built 
and 
Oper. 
ating 


No. of 
Units | 
Built 
But Not 
Oper- 
ating 


No. of 
Units 
Under 
Con. 
struc- 
tion 


Licensor and Processes 


THE PURE OIL COMPANY 
Mercapsol Treating 


SHELL DEVELOPMENT COMPANY 


Butane Vapor Phase Isomerization 

Er'-active Distillation for Aromatics 
Recovery 

Liquid Phase Isomerization 

Phoenhete Nesulfurization 

Tannin Solutizer 


SOCONY-VACUUM OIL COMPANY. INC. 


Socony Airlift TCC 
Thermofor Catalytic Reforming 
Thermofor Continuous Percolation 


STANDARD OIL DEVELOPMENT COMPANY 


Butadiene 
Fluid Catalytic Cracking (Model IV) 


STANDARD OIL COMPANY (INDIANA) 


HF Extraction 

Isomate 

Pentane and Butane Isomerization 
Hydroforming 


STONE & WEBSTER ENGINEERING CORP. 
BADGER PROCESS DIVISION 


Crude Distillation for Maximum 
Cracking Feed 

Ethylene Production 

Modified SO. Extraction for 
Aromatics Recovery 

SO, Extraction 


TEXACO DEVELOPMENT CORPORATION 


Furfural Extraction of Gas Oils 
Furfural Refining 

Gray Catalytic Desulfurization 
Gray Clay Treating 

Hvdrocol 

Solvent Dewaxing 

Wax Fractionation 

Wax Manufacturing 


UNION OIL COMPANY OF CALIFORNIA 


Cobalt Molybdate Desulfurization 
Hyperforming 
Hypersorption 


UNIVERSAL OIL PRODUCTS COMPANY 


Catalytic Dehydrogenation 
Catalytic Polymerization 
Fluid Catalytic Cracking 
HF Alkylation 

Isomerization 

Platforming 

Thermal Cracking 

Thermal Reforming 

Udex Extraction 

Unisol Mercaptan Extraction 
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and under con- 


No. of No. of No. of 
Units Units Units 
Built Under Built 
and Con. But Not 
Oper- struc- Oper- 
| ating tion ating 
2 0 
9 0 
9 0 
6 0 
4 4 40 0 
0 23 4 
2 2 
0 2 
13 18 
3 
ee 30 9 1 7 13 
25 3 
0 
0 3 
2 l 
12 0 
2 1 
3 2 
0 
12 3 
0 3 
5 
41 
? 11 
? 79 
? 0 1 
64 
24 
3 6 
21 
22 
0 0 
0 0 
eee 8 0 
12 0 
l 0 
9 0 
2 2 
133 21 
19 0 1 
23 
89 10 
14 
36 4 3 
Some ft ‘ are t deve ; nts but rf erer no has been att ted i j ming example 3 nt deve pment among e 
The M W. Ke 19 Standard Deve nent Company, and S'anda ndiana) and 31vallable t igh several engineering 
OR 32, No. 9 
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Figure 1. Flow diagram for aromatics recovery by Cyclic Adsorption process 


New Process... 


Cyclic Adsorption Refining 


® Applied to the recovery of aromatics from reformates, yields of 99 percent 


are possible. 


® Other applications include the treatment of stocks in the kerosine range to 
remove aromatics for production of high-grade kerosine raffinates. 


R. L. Humphreys, California Research Corporation, 


San Francisco 


THE RAPIDLY increasing interest 
in pure aromatics from petroleum frac- 
tions in recent years has prompted in 
vestigations of more efficient means 
for recovery and concentration of these 
materials. A very promising method 
using selective adsorbents has been de- 
veloped by California Research Cor- 
poration. General information on the 
Cyclic Adsorption process has been 
published previously’. Since that time 
considerable study has been devoted to 
the engineering aspects of plant design 
and operation. These studies have been 
directed toward translation of pilot 
plant results into practicable commer- 
cial installations. The process is now 
ready for commercial application. Va- 
rious aspects of the process are covered 


Sept mber, 1958—PETROLEUM 


by United States Letters Patent.. li- 
censes under which are being offered 
by California Research Corporation. 
The first incentive for the develop- 
ment work on the Cyelie Adsorption 
Process was the recovery of C.-C. aro- 
matics from petroleum reformates. The 
process has other interesting and at- 
tractive applications, such as the treat- 
ment of stocks in the kerosine range to 
remove aromatics for production of 
high grade kerosine raffinates or odor- 
less paraffinic thinners and solvents, or 
the recovery of relatively pure heavier 
aromatic hydrocarbons from lubricat- 
ing oil stocks as raw materials for 
chemical synthesis processes. Silica gel 
is capable of making a three-way split 
between saturates, olefins and aromat- 


INER 


ics. Thus, for the first time a high 
yield method for the production of ole- 
finie free from 
saturated or aromatic contamination is 


materials essentially 


available. For simplicity this diseus- 
sion will deseribe the application of 
the Cyclic Adsorption process to the 
separation of aromatics from saturates 
with silica gel as the selective ad- 
sorbent. 

The charge stock to a Cyelic Ad- 
sorption plant should in all cases be 
as free from water and other polar 
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compounds as is reasonably possible. 
Polar compounds which are strongly 
adsorbed on silica gel tend to accumu- 
late in the gel pores and in time will 
reduce the gel adsorptive power to a 
point where replacement is necessary. 
Small amounts of sulfur, nitrogen and 
oxygen compounds and diolefins may 
be removed by means of small guard 
chambers ahead of the main gel cases. 
The guard chambers may be regener- 
ated at intervals and thus kept in con- 
dition to protect the main gel inven 
tory from contamination 

The process flow of a plant for re- 
covery of aromatics from a catalytic 
reformate is shown schematically in 
Figure |. In Figure 2 is shown a sche- 
matic flow diagram of a plant for the 
dearomatization of a kerosine fraction. 
Fresh feed is dried in the alumina dri- 
ers to prevent water accumulation in 
the main gel cases. After drying, the 
feed is passed through the main ad- 
sorption vessels in which the aromatics 
are adsorbed on the silica gel and a 
paraffinic raffinate is produced. The 
raffinate which becomes mixed with a 
strippant in the adsorption vessels is 
separated from the strippant in the 
raffinate still. 

At the end of the refining period, 
vessels of the second refining zone 
which contain adsorbed aromatics and 
feed paraffins are switched to the first 
enriching zone and next to the second 


Figure 2. Flow diagram for kerosine refining by Cyclic Adsorption process 


enriching zone. In these enriching 
steps the feed paraffins are displaced 
by a recycle stream. The effluent from 
the enriching zone cases is returned to 
feed for recovery of its aromatic con- 
tent. The enriching recycle is obtained 
as the first liquid effluent from the 
stripping zone in each eyele. When the 
vel pores are completely saturated with 
aromatics in the second enriching zone 
the vessel is switched to the stripping 
zone. Stripping of aromatics from the 
vel is accomplished by means of a hot 
liquid strippant. After segregation of 
the first effluent as enriching reevele. 
the mixture of strippant and aromatics 
is sent to the extract still for final re- 
covery of the separated aromatics by 
distillation. 

In the treatment of a highly aromatic 
feed stock such as a catalytic reform- 
ate, cvcle times in the silica gel ad- 
sorption process will be in the order 


capable of mak 


SILICA aqel 


na a three-way split between 
sturates. olefins and aromatics. 
Thus, for the first time a high 


yield method for the production 
of olefinic materials essentially 
free from saturated or aromatic 


available.” 


ntamination is 
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Extract 


1950 


of one-half hour. In other words, each 
case is switched to its new position in 
the eyele each half hour. In treating 
feed stocks of lower aromaticity, cycle 
times may be as long as 2 hours. With 
eycle times as short as one-half hour, 
it is generally recommended that the 
valve changes to switch the cases be 
accomplished automatically by means 
of a cycle timer. With longer cyele 
times the justification for installation 
of power operated valves and eycle 
timer is considerably reduced. 

In each case the hot strippant em- 
ployed is a paraffinic stock of proper 
boiling range. In the treatment of a 
reformate in the gasoline boiling range 
a kerosine or pentane fraction may be 
used as strippant. When treating kero- 
sine feed stocks a light straight-run 
gasoline is employed. In each case the 
strippant selected should be such that 
a boiling range gap between the strip- 
pant and feed is provided. In this man- 
ner the separation of strippant from 
both raffinate and extract is made easy. 

The materials of construction re- 
quired in cyclic adsorption plants are 
quite conventional. The gel cases may 
be of carbon steel. Heat exchange 
equipment may be of any desired ma- 
terial normally used with non-corrosive 
petroleum stocks. No critical materials 
or special alloys are required in any 
part of the plant. There is essentially 
no corrosion problem associated with 
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“GEL LIFE is basically important 
to the economics of adsorption 
refining. The life and activity of 
the gel largely 
the quantities of polar 


a functic n of 
com 
pounds with which the gel in time 
becomes contaminated The ael 
can be protected from such con 
tamination in large measure by 
ise of small quard reactors 


main ge! 


aheaa 


of the cases. 


any step of the process. Instrumenta- 
tion around the gel cases consists of 
conventional temperature points, pres- 
sure gauges and flow meters. Estimated 
materials requirements and estimated 
capital costs per barrel of charge are 
shown in Table 1. 

Gel life is basically important to the 
economics of adsorption refining. The 
life and activity of the gel is largely 
a function of the quantities of polar 
compounds with which the gel in time 
becomes contaminated. The gel can be 
protected from such contamination in 
large measure by use of small guard 
reactors ahead of the main gel cases. 
There is a small consumption of strip- 
pant, largely the result only of me- 
chanical losses and such small quanti- 
ties of materials as may not be com- 
pletely removed from the raffinate and 
extract in the stills. Consumption of 
adsorbent and strippant is shown for 
typical cases in Table 2. 

Utility consumption in the refining 
section of the plant is only that re- 
quired to heat and recool the gel in the 
stripping zone and to remove the heat 
of adsorption. In the case where a 
strippant heavier than the feed is used, 
the strippant is recovered as a still bot- 
toms product at a temperature suffi- 
cient to supply the stripping heat 
requirement. When using a strippant 
lighter than the feed, some heat econ- 
omy is possible by use of heat ex- 
change. Most of the utility require- 


ments are associated with the. stills. 
Consumption of utilities for the typical 
installations illustrated in Figures | 
and 2 are shown in Table 3. 

The silica gel cases in the refining 
and enriching zones operate at tem- 
peratures within an economic approach 
to the temperature of the available 
\ cooler is provided 


cooling water. 


between the refining enriching 
zones to remove the heat of adsorp- 
tion. The stripping step is performed 
at an elevated temperature generally in 
the range of 200 to 300° F. The maxi- 
mum pressure required is only that 
necessary to pump the stocks through 
the gel cases, Pressures will generally 
nol exceed Loo psig. 

The vield or degree of recovery of 
aromatics from the feed depends upon 
the number of stages and the quantity 
of gel employed in the refining zone. 
Similarly the degree of purity of the 
extract is governed by the number of 
stages and quantity of gel employed in 
the enriching zone. In the ease illus 
trated in Figure 1, 99 percent recovery 
of aromatics is obtained at high purity 
by use of two stages in each of these 
zones, 

The kerosine refining case shows 
only one stage in both refining and 
enriching zones. In this case suitably 
low aromatic content of the raffinate 
is obtained without operating for ex- 
treme recovery, and the extract is not 
required to be very low in saturate con- 
tent. 

The Cyclie Adsorption process re- 
covers all aromatics from a wide boil- 


TABLE 3 


Utilities Requirements Per 1,000 BPOD of 
Feed 


| cases 


UTILITY 


Net 


ter ToS gal min at OO 

with 30 I 
Steam, Lb Hr 
150 pag +15 
15 psig. conde 


aveTage 


TABLE 1 
Estimated metal requirements for the two plants are: 


CASE I CASE I 


r aeqree 
mat tram the 


ur n the 


nds number 
of stages and the quantity of gel 


emplovea n the retir nq zone. 


ing range feed. The recovered aromat- 
ies may then be separated by conven- 
tional distillation or other suitable 
means into whatever fractions are de- 
sired. The extracted aromatics may be 
given an acid wash followed by dis- 
tillation if it is desired to produce ni- 
tration grades of benzene and toluene. 
Several variations in arrangement of 
facilities for final separations are, of 
course, possible to fit the requirements 
of any particular case. 

The Cyelic Adsorption process has 
not yet been applied commercially; 
however. a comprehensive pilot plant 
program provides data for proper de- 
sign of a practicable, efficient commer- 
cial installation. 


Summary (1!) Adsorption retin- 
ing as described and discussed above 
is a new tool to the petroleum and 
chemical industries. 

(2) It possesses wide flexibility with 
respect to type and boiling range of 
feed stocks. 

(3) Its use simplifies production of 
many chemical intermediates from 
complex feed stocks. 

(4) The yield and purity of prod- 
ucts are considerably higher than are 
those obtained by conventional solvent 
distillation, extraction or acid treating. 

(5) There is essentially no stock loss 
and no fume or sludge disposal prob- 
lems. 

(6) The use of optimum cyclic inter- 
zone recycling reduces adsorbent and 
utility requirements to a minimum. 

(7) Operation is continuous and 
control of product purity is easily ob- 
tained by simple adjustments of cycle 
time. recycle and flow rates of recycle 


and strippant. 

(8) It is expected that the Cyclic 
Adsorption process will find many ap- 
plications other than those discussed in 
this article. 


Aromatics Recovery Kerosine Refhning 


Feed BPOD US 2,000 4,000 5.000 7,000 10,000 


Steel, short tons 1,600 1400 
Admiralty and brass, short tons 17 
Capital cost bbl. charge 7h 37 
REPERENCES 
ott Refining ty 
i949 Eagle and 
iquie se ion Ke bria and 
Chemicals Per 1,000 BPOD of Feed 
Eagle and 
ation of Cracked 
July 1956 


Adsorption 
Scott 


Separa 


CASE CASE ulfurty Naph 


Inventory Consumption Inventory Consumption 


52.000 
3,570 gallons 


3,000 he. gel life 
117 gal da 


7,500 br. gel life 
108 gal day 
(iver 3 vere. life 


4,270 gallons 
2,000 Ib 


Sihea Gel Absorbent 
Strippant 
Alumina for Feed Driers 
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THE YIELD 
Sin larly the deqree ? purity of 
j 
the extract yoverned by the 
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Electrical Power, kw 
Fuel, Millions of Btu. Hr 
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Latest adaptation of fluidization . 


q Fluid Coking Process 


Plans have already been made to install three 


units ranging from 3000 to 10,000 barrels daily. 


Standard Oil Development Company 
New York 


THE NEW FLUID COKING proe- 
ess, announced by Standard Oil De- 
velopment Company, is the latest 
adaptation of the “fluidized solids” 
technique which this central research 
affiliate of Standard Oil Company 
(New Jersey) first developed in con- 
nection with fluid catalytic cracking. 
Estimates show that the truly 
tinuous fluidized system, as well as 
other noteworthy features of the proc- 
will make Fluid Coking eco- 
nomically attractive to many refiners. 
particularly those situated where dif- 
ficulty is experienced in finding mar- 
kets for fuel oil. 

The conversion of railroads from 
steam locomotives. burning heavy re- 
sidual fuel oil, to the more efficient 
diesel engines has aggravated the prob- 
lem of finding markets for this fuel 
oil, particularly in areas without ready 
marine markets. recent 
vears. demands for residual fuel oil 
have not increased in proportion to 
the requirements for other products 
the national increase being only 2'. 
percent per year compared to & per- 
cent per year for gasoline and home 
heating oil. 


ess, 


access to 


The petroleum industry in the 
United States has been moving steadily 
in the direction of producing smaller 
vields of residual products and. con- 
sequently. more gasoline and home 
heating oil by the use of such tech- 
niques as vacuum distillation. de- 
asphalting. and coking by a number of 
earlier coking processes. An important 
result of this trend has been the 
conservation of domestic petroleum. 
Had it been necessary to operate in 
1952 with the same vields of light 
products (gasoline and middle distil- 
late) and residual oil as in 1946. over 
800.000 additional barrels per day of 
crude oil would have been required by 
the industry to meet light product de- 
mands. This is over 13 percent of the 
total 1952 Lnited States 
production, or equal to the combined 
production of Oklahoma and Kansas. 


crude oil 


September, 1958 


Fluid Coking may quicken this con- 
servation trend, for it offers refiners 
a new and much improved process, 
with attractively low investment and 
operating costs, for reducing yields of 
residual products from the crude oils 
now being refined. Furthermore, re- 
serves of low quality crude oils can 
now be refined on a more attractive 
basis. thus adding to the stockpile of 
useful petroleum resources. 

The equipment requirements for 
Fluid Coking. and consequently the 
plant investment. are far more inde- 
pendent of the type of feed than is 
the case in some of the older coking 
Residual with initial 
boiling points as low as 600-700 F. can 
he handled, as well as vacuum residua 
with initial points of 1100) F. or 
higher. Feed stocks with gravities as 
low as 1.8° API or heavier or with 
Conradson Carbons as high as 35 per- 
cent have been processed. With this 
kind of flexibility, periodic changes in 
feed stock can be handled by a Fluid 
Coking unit without great difficulty. 

An example of how the new Fluid 
Coking process might be adapted for 
a typical refinery is shown schemati- 
cally in Figure 1. The unit shown 
consists essentially of a reaction vessel 
and a burner The crude oil 
residuum to be coked is injected into 
a fluidized bed of coke particles in the 
reaction vessel. The temperature in 
this bed is uniform, a characteristic of 
fluidized beds, and may be in the 
range of 950 to 1050 F. 

In the reactor the feed stock is sub- 
stantially completely converted into 
overhead vapor and coke: the latter 
deposits on the coke partic les already 
in the fluidized bed. The vapor prod- 
ucts are taken overhead through a 
cyclone separator which removes most 
of the entrained coke and returns it to 
the reaction zone. The overhead prod- 


processes. oils 


vessel. 


uct then passes to conventional separa- 
tion equipment such as a fractionation 
A small amount of recevele bot 
toms is returned to the reactor. 

As the example in the flow diagram 


tower, 


REFINER 


shows. 10.000 barrels of a 4° API 
gravity vacuum distillation residuum 
can be converted to 2500 barrels of 
coker gasoline and 5300 barrels of gas 
oil, which in turn can be catalytically 
cracked to give, for instance, 2200 
barrels of gasoline and 1500 barrels of 
heating oil. Noteworthy is the fact that 
a total of 6200 barrels of valuable 
light products can be made from 10. 
000 barrels of low value feed stock. 
In addition, there is another major 
benefit from the process. No longer 
required would be some 4000-0000 
barrels of distillate oils which nor- 
mally must be blended with 10,000 
barrels of such a residuum to give a 
fluid, marketable fuel oil. 

Major advantages for Fluid Coking 
accrue from its continuous nature, 
made possible by the convenient coke 
circulation system which requires min- 
imum physical handling, and the fact 
that the process normally requires no 
external furnace often a source of 
trouble in coking operations. The heat 
for carrying out Fluid Coking is gen- 
erated in the burner vessel. A’ stream 
of coke is transferred like a fluid 
through a standpipe-riser system to 
the burner vessel. Air is supplied to 
burn enough of the coke (perhaps 
1/5 of the coke produced ) to provide 
the heat for the process, The hot coke 
carries heat back to the reactor, com- 
pleting the continuous cireuit. 

The net coke produced in the proc- 
ess is withdrawn continuously to main- 
tain the proper inventory in the sys 
tem. In the case shown in Figure 1. 
190 tons of coke are produced from 
the 10,000 barrels of feed stock, but 
90 tons of this would be consumed 
unless an extraneous fuel were used in 
the burner, 

The coke produced from Fluid Cok 
ing is suitable either for refinery fuel 
or for burning in power plant boilers 
and other industrial fuel applications. 

Two affiliates of Standard Oil Com 
pany (New Jersey) already have plans 
to install three Fluid Coking units. bn 
gineering contractors are now prepar- 
ing bids for the construction of a 
unit at the Bil- 
lings. Mont.. refinery of The Carter 
Oil Company. and Esso Standard Oil 
Company plans installation of a 10.- 
OO0-barrel-per-day Fluid Coking unit 
at its Baltimore refinery and a 20. 
WWO-barrel-per-day unit at its Baton 
Rouge refinery. Standard Oil Develop- 
ment Company. holders of the patents 
on the new process, are also making 
Fluid Coking available to the industry 
at reasonable royalty rates. 
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New developments in... 


4 Sulfuric Acid Alkylation 


By use of effluent refrigeration, fractionation requirements and operating 
costs can be reduced while maintaining high isobutane concentration. 


D. H. Putney and O. J. Webb, 
Stratford Engineering Corporation, 
Kansas City, Mo. 


THE STRATCO system of effluent 
refrigeration is a major improvement 
in the sulfuric acid alkylation process. 
Its use reduces fractionation require- 
ments and operating costs in the manu- 
facture of high quality alkylate with 
maximum yield. It is economically in- 
stalled in new alkylation plants and 
may frequently be applied to existing 
units to increase alkylate make and 
quality without adding to deisobutan- 
izer overhead. 

The sulfuric acid alkylation process 
is widely used to produce high octane 
alkylate principally as a component 
for aviation fuel, although alkylate is 
also used as a blending agent in motor 
gasoline. In all cases isobutane is alky- 
lated with light olefins. When the al- 
kylate is for use in high grade avia- 
tion fuel the olefins must be princi- 
pally butylenes although some propyl- 
ene and amylenes may be included. 
For use in motor gasoline the olefins 
may be propylene, butylenes or amyl- 
enes separately or in any combination. 

In the new Strateo system the hy- 
drocarbon effluent from the reactor. 


after separation in the settler, becomes 
the refrigerant used in the cooling ele- 
ments of the reactor--hence the name 

“effluent refrigeration.” The system 
utilizes the heat of reaction to build up 
a recycle stream of isobutane which is 
added to the reactor feed. This effluent 
refrigerant recycle stream is just as 
effective in increasing the isobutane 
concentration in the reactor as an 
equivalent quantity of isobutane re- 
cycled through fractionation, since no 
portion of it is evaporated from the 
reaction zone. 


Process Description— lelerriny 
to Figure 1, the feed streams are first 
cooled by heat exchange with cold 
effluent followed by intensive mixing 
with sulfuric acid in the contactor ty pe 
reactor. Temperature in the reaction 
zone of the contactor is maintained at 
15 to 50 F. The acid-hydrocarbon mix- 
ture leaving the contactor is passed to 
the settler where it is separated into an 
acid phase which is returned to the 
suction side of the contactor impeller 
and a hydrocarbon phase which leaves 


ISOBUTANE: OLEFIN RATIO IN FEED 


3 


VOLUME OF ISOBUTANE IN FRACTIONATION RECYCLE 


VOLUME OF OLEFIN IN FEED 


Figure 2. Isobutane in feed versus isobutane in fractionation recycle for two systems 
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the top of the settler. A back pressure 
regulator valve located in the hydro- 
carbon effluent line from the settler 
maintains the reactor-settler system at 
a pressure sufficiently high to hold all 
components in liquid phase, usually 
about 1 psig or higher. The hydrocar- 
bon effluent passing the back pressure 
regulator is discharged into the refrig- 
erant suction trap which is operated 
at a pressure of 3 to 5 psig. This re- 
duction in pressure results in’ partial 
vaporization of the isobutane com- 
ponent of the effluent which is thereby 
self-cooled to a temperature of 20 to 
10 FL The cooling elements of the con- 
tactor-reactor are kept flooded with a 
recycle of cold liquid from the suction 
trap by means of thermo-syphon and 
gas lift flow. As exothermic heat of the 
alkylation released it is 
transferred through the walls of the 
cooling elements to the cold liquid 
effluent from which additonal isobu- 
tane is vaporized. These vapors, to- 
gether with those evolved in’ passing 
the back valve, are disen- 
gaged from the liquid in the suction 
trap, passed to a compressor, con- 
densed, and after depropanization are 
recycled to the reactor along with the 
other feed streams. 


reaction is 


pressure 


Since a major portion of the efflu 
ent has been removed from the suction 
trap by the refrigeration compressor 
only part of the total effluent remains 
as a liquid to be passed to fractiona- 
tion. A liquid level control regulates 
the flow of cold liquid leaving the suc- 
tion trap to be heat exchanged with 
the incoming feed, neutralized and 
passed to the deisobutanizer tower. It 
is advisable, though not shown in 
Figure 1, to have a surge drum on this 


stream ahead of the deisobutanizer. 


With the greatly reduced quantity of 
feed to the deisobutanizer the load on 
that tower is small. The overhead from 
the tower and the effluent refrigeration 
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VOLUME OF ISOBUTANE IN FRACTIONATION RECYCLE 
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Figure 3. Isobutane in reactor effluent versus isobutane in fractionation recycle for two systems 


recycle previously described constitute 
the total isobutane recycle to the reae- 
tion zone. Of the total isobutane re- 
cycled, normally between 65 and 75 
percent is suppied by the effluent re 
frigeration recycle and only 25 to 35 
percent is supplied by the deisobutan- 
izer tower. This is for good conserva- 
tive design in alkylating isobutane 
with catalytically cracked butenes and 
with the deisobutanizer overhead lim- 
ited to between 2 volumes of 
isobutane for olefin 
in the feed. 

The most. signifieant 
offered by this svstem lies in the faet 
that no the 
recycle ts permitted lo Vaporize in the 
reactor, The total increased quantity 
of isobutane is present in liquid phase 
throughout the zone 
thereby serving to promote the alkyla- 
tion the extent as 
equivalent isobutane reeycle from a 


and 3 
each volume of 
improvement 


portion of refrigeration 


entire reaction 


reaction to same 


deisobutanizer tower 

Isobutane Factors—lii every al- 
kv lation system regardless of 
type a cyelie stream of acid-hydrocar- 


reactor 


bon emulsion is provided for the pur 
In some systems this 
stream is from the 
through a pump and back into the re 
other 


pose of mixing 
eveled reactor 


actor, while in systems one or 
more impellers within the reactor keep 
the evelie stream of emulsion self-con- 
tained within the reactor. A large ex- 
cess of isobutane must be present in 
this eyelic stream in order to promote 
the alkylation reaction and minimize 


side reactions including polymeriza 


tion 


Authorities on the subject are not in 
complete agreement as to the proper 
measuring stick for evaluating this ex- 
Some consider the isobutane to 
olefin ratio in the composite reactor 
feed. commonly referred to as the ex- 
ternal isobutane-olefin ratio, to be most 


important. In commercial practice ex- 
ternal ratios have heretofore ranged 
from a low of about 3 to 1 up to a 
high of about 10 to 1. Others maintain 
that the most important factor is the 
concentration of isobutane in the zone 
where the reaction reaches final equi- 
and the hydrocarbon 


librium since 


ta 
= 800 


ISO 


700 


600 


INTERNAL 


VOLUME % ISOBUTANE 
IN REACTION EFFLUENT 


Figure 4. Internal isobutane ratios in contactor 
vs. isobutane in effluent for several thruputs 
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analysis is the same throughout any 
well mixed reactor this is usually ex- 
pressed as the percent isobutane in the 
hydrocarbon effluent. In various 
plants this ranges from a low of about 
10 volume percent to as high as 75 
percent in exceptional cases, Others 
consider of greater importance the so- 
called internal ratio, which is defined 
as the ratio of isobutane in the cyclic 
emulsion stream to olefin in the feed 
at the point where the olefin initially 
contacts the cyclic stream. Internal 
ratios are not considered high until 
they reach a figure of several hundred 
to one. Still other authorities consider 
a combination of two or all of these 
factors as the key to alkylate quality 
and yield, 

It is obvious that in systems where 
the cvelic stream of emulsion is rela- 
tively small it is possible to have a 
high external isobutane to olefin ratio 
and a high percent of isobutane in the 
effluent without having a high internal 
ratio. Where the evelic stream of emul- 
sion is extremely large a high internal 
ratio may prevail even though the ex- 
ternal ratio and the percent isobutane 
in the effluent are low. And in cases 
where auto-refrigeration of the reactor 
is employed a high external isobutane: 
olefin ratio is obtained but a low per- 
centage of isobutane in the effluent 
normally results because a major por- 
tion of the isobutane is removed di- 
rectly from the reaction zone by vapor- 
ization and is therefore not present in 
the equilibrium reaction liquid. 


Heretofore the only method for 
simultaneously building up beth high 
external isobutane:olefin ratio and 


high percentage of isobutane in the 
effluent has been to introduce the de- 
sired excess of isobutane to the reactor 
and pass the total hydrocarbon effluent 
from the settler to the deisobutanizer 
tower. from which all the excess iso- 
butane taken overhead re- 
evcled back to the reactor feed. Proc- 
higher 


was 


ess advantages offered by iso 


butane concentrations have therefore 
been subject to economic considera- 
tions involving the cost of building 
and operating larger deisobutanizer 


towers, reboilers. condensers. pumps. 
lines. ete. 

The effluent refrigeration system in 
herently provides exceptionally high 


values for all three of the isobutane 


factors discussed above, ie. (1) ex- 
ternal isobutane :olefin ratio. (2) per- 
cent isobutane in the reactor hydro- 


carbon effluent and (3) internal iso- 
butane :olefin ratio. 

Figure 2 shows the isobutane :oletin 
ratio in the hydrocarbon feed 
ternal ratio! plotted against volumes 
of isobutane in the fractionation re- 
cycle per volume of olefin in the feed. 
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Higher Gusoline Yields 
increased 
Cracking Capacity 
YORK MESH 
DEMISTERS 
in Vacuum Towers. 


YORKMESH) Demisters are answering 
Petroleum Engineers demands the world 
over for simple means of improving the 
performance and increasing the throughput 
capacities of catalytic cracking units. 

Yorkmesh Demisters in Vacuum Towers 
remove substantially all liquid entrainment 
even at increased vapor velocities the gas 
oil then produced has lower carbon content 
and considerably reduced metals content 
the reduced metals content accounts for con- 
tinued high catalyst activity. The net result is 
more gasoline of higher octane rating. 


Yorkmesh Demisters are used equally sue 


cessfully to improve the performance of gas 
absorbers, scrubbers, separators, € vaporators, 


knock-out drums, ete. 


Easily installed in existing or new equip- 
ment. Materials: Types 430, 304, 316 stain- 
less. monel, carbon steel. ete. Prompt 


shipment. 


OTTO H. YORK 
Co., Inc. 


63 Glenwood Place, East Orange, N. J. 
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How YORKMESH Demisters 
work inside Vacuum Towers y 3 ; 
| 
1 Vapor diseagaging from liquid creates fine 
dreplets wich are carried | / 
by the vaper stream. BEAT 
| 
2 the droplets impinge on the fine wire | 
serfaces of YORKMESH, ond ere coalesced 
3 the vaper is now dey. it hes boon entirely ° 
freed from estrained liquid. Thes « cleon mew Cotaleg 13 i 
ges-cil goes te the catalytic cracker, complete infermation [po ™ 
and engineering data on BY 
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CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


‘Affecting Product Purity? 
. Cutting Into Your ‘ngwed For Large Southwestern Refinery 


It was not a difficult problem to trace 
the cause of mounting catalyst losses 
to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
Liquid entrainment need no longer deposits and make the column inoper- 


be considered an unavoidable nui able? 
Sance in processing operations, as . . 

Calculations by one engineer showed 
more and more engineers are find 4 25 
ing from experience. These knitted that the total cost of installing a 25-ft 

wine diameter Mist Eliminator, including de- 

out” the signing and erecting supports within the 
‘ still, was approximately $15,000 — less 

ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to 
the gas to pass on, freed fro he show construction. They can be made of practically than a week's catalyst loss. After con- 
gus to pass on, freed trom the sei 
unwanted—and often contaminat- °% ™e'e!. '© combat corrosion, Factory cut to fit siderable study the decision was made, 
ing — liquid ; vessel dimensions and contour, there is no limit to and the Mist Eliminator installed during 

. the size in which they con be obtained, the next routine turnaround. 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 
was found 


METEX MIST ELIMINATORS can be easily installed in new or existing 
vessels. They require no special housings, equipment or power—and need no 
servicing or attention. They function over a wide range of velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 


99° and more 


The problem was solved. Catalyst losses 
dropped sharply. And the Mist Eliminator 
has paid for itself in a matter of days. 


Have you really analyzed your entrain- 
VACUUM PIPE STILLS *® EVAPORATORS © COMPRESSORS ment costs, and checked the savings a 
FRACTIONATING TOWERS * ABSORBERS * SEPARATORS Mist Eliminator could make for you? 


Perhaps you are losing valuable end 
KNOCK-OUT DRUMS SCRUBBERS STEAM DRUMS Ps 
products in the exhaust stream. Perhaps 
you have a nuisance contamination prob- 
When a gas is generated in or passes through le 
a liquid (1), it carries with it on leaving the em Perhaps the entrainment created in 
surface (2), droplets of entrained liquid. ff sii one vessel is causing trouble in a subse- 
jor free cataloe These droplets are carried upward by the : 
> We > ‘ 
information ¢ changes direction in passing through the pad, inevitable result of most processing and 
dat the droplets are impinged on the extensive BA refining operations 
wire surface. Here the droplets coalesce, 
ou 
entrainment *rming large drops of liquid which break FF. “ Metex Mist Eliminators perform just 
problem away (4) from the pad and fall back through » * e 8 
—_ the gas stream. The gas (S$) passes on, freed [ff one function—and they are doing it in 


liquid entrainment. more and more refining vessels every 
day. They remove liquid entrainment— 


PRY. efficiently and economically — wherever 


’ METAL TEXTILE CORPO RATION (4 Why not write today for more informa- 
(] tion on Metex Mist Eliminators. Or 

KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY better yet, send data on your particular 
entrainment problem. We'll be glad to 


ave our engineers check this, and sen 
xx seats x you our recommendations and sugges- 


Roselle, New Jersey tions. (Adv) 


Write TODAY 
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JE Limitina Your Production? 
IF SO~GET THE FACTS ON METEX MIST ELIMINATOR! 
Mant exists. By effecting complete removal of liquids, Mist Eliminators — 
WwW 
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A-TUBE BUNDLE 


B-CIRCULATION TUBE 


C- SHELL 


EFFLUENT TO SETTLER 
VAPOR AND 
LIQUID OUT 


D- IMPELLER 
E- HYDRAULIC HEAD 
F- DIFFUSER 


EFFLUENT | 
LIQUID IN 


DRAIN AND 
PUMPOUT 


Figure 5. 


The curves shown are for the alkyla- 
tion of isobutane with a typical bu- 
tane-butene feed stock produced by 
catalytic cracking. The upper curve is 
for a plant equipped with effluent 
refrigeration while the lower curve is 
for the same plant operated with con- 
ventional closed cycle refrigeration. 
The effluent refrigeration system with 
only two volumes of isobutane passed 
through fractionation operates with a 
higher external isobutane :olefin ratio 
than the conventional refrigerated sys- 
tem with seven parts of isobutane 
passed through fractionation. In gen- 
eral the effluent refrigeration system 
provides approximately six additional 
volumes of isobutane per volume of 
olefin over and above that prevailing 
with closed evele refrigeration for a 
given fractionation reevele. 

Figure 3 shows the volume percent 
isobutane in the equilibrium reaction 
effluent plotted as a function of vol- 
umes of isobutane in fractionation re- 
cycle per volume of olefin in’ the 
feed. Again these curves apply to the 
alkylation of isobutane with a typical 
butane-butene feed stock produced by 
catalytic cracking. The upper curve 
is for the effluent refrigeration sys- 
tem. The lower curve is for any 
other type alkylation system includ- 
ing those equipped with closed eyele 
refrigeration as well as auto-refrigera- 
tion. It is shown that with only two 
parts of isobutane recycled through 
fractionation the effluent refrigeration 
system provides as high a concentra- 
tion of isobutane in the equilibrium re- 
action effluent as any other system 
with six parts of isobutane recycled 
through fractionation. 

Figure + shows the internal isobu- 
tane:olefin ratio existing in a contactor 
at different thruput rates plotted 
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This contactor provides high turbulence and heat transfer 


against percent isobutane in the ef- 
fluent. Since the effluent refrigeration 
system will usually provide 70 percent 
or more isobutane in the effluent it 
follows that the internal ratio will 
usually be at least 700 parts of iso- 
butane per part of olefin at the point 
of initial contact when producing 1500 
barrels per day alkylate in one con- 
tactor and considerably higher for 
lower thruput rates. 


Reactor Design— hie effluent re- 
frigeration system requires the use of 
a reactor equipped with cooling 
elements for indirect refrigeration. The 
horizontal alkylation contactor is de- 
signed for this service. As shown in 
Figure 5 the contactor is fitted with 
a U-tube bundle of all prime surface. 
It also contains a circulation tube and 
an axial flow impeller which circulates 
approximately 50,000) gpm of acid- 
hydrocarbon emulsion through the 
unit. This large circulating stream not 
only provides extreme turbulence, dis- 
persion and intimate mixing of the 
acid and hydrocarbon phases, but also 
provides sufficient liquid velocity on 
the outside of the tube 
produce a high overall heat transfer 
rate. It also establishes essentially 
constant temperature the reaction 
zone since the heat of reaction can only 
raise the temperature of the large 
circulating mass a fraction of a degree 
even though the total exothermic heat 
may be instantaneously released at the 
point of olefin feed. 


surfaces to 


The hydrocarbon feed and reeyvele 
acid streams are introduced at the 
suction of the impeller and are’ in- 
stantly dispersed in the enormous cir- 
culating stream of emulsion. In pass- 
ing through the impeller the velocity 
of the composite stream is greatly in- 
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VANES 


STEAM TURBINE 


HC FEED 


creased and intimate mixing of all 
components occurs as the liquid comes 
into violent contact with diffuser vanes. 
After through the annular 
space between the circulation tube and 
the contactor shell the liquid passes 
over the cooling elements of the tube 
bundle before returning to im- 
peller to repeat the eyele. During its 
residence in the contactor this cycle 
is normally repeated in the order of 
150 to 300 times depending on the 
feed rate to the contactor, 


passing 


Conclusion—lhis new system in- 
herently provides exceptionally high 
values of isobutane concentration 
whether these values are expressed as 
external isobutane :olefin ratio. in- 
ternal isobutane:olefin ratio or per- 
centage isobutane in the hydrocarbon 
effluent from the reaction 
Normal values for conservative design 
are in the range of 9 to LO external 
ratio, 700 to 1@00 internal ratio and 


68 to 75 volume percent isobutane in 


zone, 


the hydrocarbon effluent from the re 
The effect of 


high isobutane values is well known in 


actor. beneficial such 
the art and no attempt has been made 


in this article to correlate them = in 
terms of product quality. Other proe- 
ess Variables, such as reaction tem- 
perature, reaction time, acid strength, 
ete.. are not influenced by effluent re- 
frigeration. 

The system of effluent refrigeration 
in its several possible forms Is covered 


by patents issued and pending of the 
| | 


Stratford Engineering ¢ orporation. 
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HARSHAW 


PREFORMED CATALYSTS 


MORE THAN 14 YEARS AGO 


In 1938, Harshaw first began the manufacture of catalysts to customers’ specifications. 
From a few catalysts for a few processes in 1938, Harshaw has continuously magnified its 
efforts until at the present time we manufacture, to specification, dozens of catalysts for 
many different important manufacturing processes. We have solved many individual 
catalyst problems, and are ready to apply our depth of experience and large production 


facilities to any catalyst development problem which may be presented to us. 


THE HARSHAW CHEMICAL CO. + CLEVELAND, OHIO 


CHICAGO + CINCINNATI + DETROIT -» HOUSTON + LOS ANGELES + PHILADELPHIA + PITTSBURGH +» NEW YORK 
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AND CATALYTIC CHEMICALS 


You specify the Catalyst... 
HARSHAW can make it! 


SPHERICAL 


HARSHAW 


Has a Large Capacity for 
Preformed Catalysts to Fit 
Special Process Requirements 


GRANULAR 


Dehydrogenation 


Hydroforming Dehydration 
Cyclization Desulphurization 
Oxidation Alkylation 


Isomerization 


POWDERED 
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Hydrogenation 


TYPICAL CATALYSTS 


Boron Trifluoride 
Hydrofluoric Acid 


Aluminum Chloride Anhydrous 
Boron Fluoride Addition 


Compounds Anhydrous 
Activated Alumina Tungsten Alumina Magnesia 
Chrome Alumina Cobalt Nickel 


Molybdena Alumina Copper Vanadium 


Our experienced technical staff will assist you in developing the 
best and most economical catalyst. If you have a catalytic 
process in the development or production stage, a discussion 


with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. + CLEVELAND, OHIO 


CHICAGO + CINCINNATI + DETROIT » HOUSTON + LOS ANGELES + PHILADELPHIA + PITTSBURGH +» NEW YORK 
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H. R. Grane 
The Atlantic Refining Company 
Philadelphia 


THE ATLANTIC Catforming proc- 
ess has been in commercial operation 
for over a year. Four commercial units 
are on stream and four others are cur- 
rently under construction. 

The first two units at McBride Re- 
fining Company and at Maleo Reftn- 
eries, Inc., have successfully exceeded 
all guarantees, including catalyst life. 
thruput and yield-octane relationship. 
The operating units at Husky Oil Com- 
pany. Cody, Wyo., and United Retin- 
ing Company, Warren, Pa., have not 
been on stream long enough to have 
reached catalyst life guarantees. 

Commercial experience has proven 
these advantages claimed for Catform- 
ing: 

(1) Unexecelled yield-octane rela- 
tionship maintained over the life of 
the catalyst. 

(2) Complete tolerance for water 
and known contaminants in the feed 
stock. 

(3) No requirement for 
tionation or feed treatment. 


prefrae- 


(4) The ability to regenerate the 
catalyst in place with air and steam 
to prolong the life of the catalyst and 
to correct for operating upsets. 

(5) Optimum catalyst selectivity 
with controlled dehydrogenation and 
hydrocracking resulting in a minimum 
production of gas. 


Features of Process—A! the 
Malco refinery in Prewitt, N. M.. a 
100 F. endpoint straight-run naphtha 
from the crude unit is charged to the 
750-barrel-per-day reformer to pro- 
duce a premium quality motor fuel. 
At this writing, 50 barrels of naphtha 
have been processed for each pound 
of catalyst. Essentially, no change in 
catalyst activity has occurred since the 
start of the run. The product octane 
and yield have remained constant and 
the maximum reaction temperature is 
still only 870 F. An increase in reac- 
tion temperature is employed to com- 


September, PerRoLeum 


After one year of operation . . . 


q A Look at Commercial Catforming 


catalyst. No change in catalyst selectivity has occurred. 


pensate for any gradual decline in cat- 
alyst activity. Since operating temper- 
ature may be increased another 100 
before process and equipment limita- 
tions are met, many months of success- 
ful operation remain. When the maxi- 
mum operating severity has been 
reached, a simple regeneration will 
further substantially prolong the life 
of the catalyst. 

Figure | presents a schematic dia- 
gram showing the flow of the Malco 
Catformer. Naphtha from the crude 
unit rundown tankage is pumped di- 
rectly to the 500-psi reaction section. 
No pretreatment or prefractionation 
is required since the catalyst has a 
complete tolerance for water and con- 
taminants normally encountered in 
naphtha streams. The raw naphtha is 
joined by a hydrogen-rich recycle 
stream before heat exchange with 


TABLE 1 
Catforming Inspections at Malco Refineries, 
Inc. 
Charge Stabilaed 
Stock Reformate 
API Gravit 615 505 
RVP a5 7s 
Percent Sulfur 
ASTM Distillation 
Over 42 “4 
10 153 iv 
203 
50 2? 
70 
a0 320 
EP 304 
Recovered 97 a4 
Clear Research Octane Debutanized M2 
Vol. Percent Cs o4 
51 
(C's G5 
Ca+ Paraffins 39.9 
Ca+ Naphthenes 45.7 
(e+ Aromatics “4 
Volume Percent 10-pound Reformate Debutan- 
ited Feed Basis 104.3 
10-pound Reformate Research Octane at Sec 
TEL 912 
Volume Percent Excess Butane Total Feed Kasis 13°; 
Weight Percent Methane Produced 0.03"; 
Weight Percent Ethane Produced Olys 
Mole. Percent Hydrogen in Recyele Gas 95 6 
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At Malco unit, catalyst life now exceeds 50 barrels of naphtha per pound of 


the reactor effluent. The mix passes 
through three furnaces and reactors 
in series. After flowing through the 
heat exchangers and water coolers, the 
effluent stream is flashed in the pri- 
mary separator drum. The gas, rich 
in hydrogen, is removed overhead and 
goes to the suction of the reeyele com- 
pressor which circulates 10 moles of 
gas for each mole of fresh naphtha 
feed. The system pressure is automat- 
ically controlled by regulating the re- 
lease of excess hydrogen produced by 
the reforming reactions. The liquid 
from the bottom of the primary sep- 
arator is further flashed in a second- 
ary drum before entering a conven 
tional stabilizer. Reboiler heat for this 
stabilizer is provided by circulating 
a portion of the hot stream from the 
feed product exchanger. The stabilized 
reformate is charged directly to gaso- 
line blending tanks. No rerun or treat- 
ing facilities are required. The re- 
formed product is essentially sulfur 
free, has good color, odor, and um 
stability, and has excellent lead sus- 
ceptibility. 

Essentially, all Catforming equip 
ment at Malco is shown in the two 
photographs. The three series-flow 
furnaces and reactors are lined up at 
one end of the small battery limits. 
The compressor shed can be seen in 
the background at the right. The skid 
mounted heat exchangers and water 
coolers appear in the foreground of 
the other photo. Remaining equipment 
is located on another skid from cen- 
ter to left, an electric-driven naphtha 
feed pump, primary and secondary 
flash drums, and stabilizer tower. 


Beside the stabilizer are the reboiler. 
reflux and/or LPG accumulator, and 
overhead condenser. 

The Maleo charge stock to the Cat- 


HAMMOND FEATURES 
because: they can be made to travel right THREE TYPES 


down to the floor of the tank, thus permitting 
all of the tank capacity to be used. OF FLOATING ROOFS 


There are no fittings or supports to take up 
valuable storage space in Hammond designed and 
built Floating Roof Tanks . . . their Springtite Seal 


Floating Roofs can travel from the top of the tank DOUBLE-DECK SPRINGTITE FLOATING ROOF 
right down to the floor so that all of the tank capacity 


can be used... this design and construction in } 
no way sacrifices any of the values required 
of a floating roof tank. 


Hammond Floating Roofs reduce evaporation LOW SPRINGTITE FLOATING ROOF 
and breathing losses, eliminate filling losses, 
minimize fire hazards and decrease corrosion 


... and they permit all of the 
tank capacity to be used. 


. . » for full details write for Bulletin 51 F. 


WARREN and BRISTOL, PA. - PROVO, UTAH » CASPER, WYO. + BIRMINGHAM, ALA. 


Soles Of ces MEW YORK 70 * AKRON BOSTON 10 BUFFALO 2 * CHICAGO 3 * CINCIN- 
2 CURWERAND 15 * PASO * HOUSTON 7 LOS ANGELES 14 + PITTSEUROH 19 
RICHMOND SAN FRANCISCO * WASHINGTON 6, HAVANA “TIPSA,” BUENOS AIRES 


ON THE Pacific Coast BY LACY Co. LoS ANGELES, Cat. - CANADA BY VULCAN & ENG. LTD. - 
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former is a San Juan basin (similar to 
Mid-Continent) straight-run naphtha 
with a OO F. ASTM end-point, Prop- 
erties of the naphtha are shown in 
Fable | along with typical results of 
the daily operation. A 10-pound RVP 
reformate vield of 104.3 
cent is obtained based on the debutan- 
ized feed. The 91.2 leaded octane of 
this product adequately meets their 


volume per- 


specification for premium motor gaso- 
line. It is seen that the sulfur content 
of the product is essentially nil. 


High Hydrogen Purity—llic 
lectivity of the catalyst is demonstrated 
by the low yields of undesirable meth- 
ane and ethane, and the high hydrogen 
purity of the reeyele gas. No change 
has occurred in the selectivity of the 
catalyst since the start of the run and, 
as mentioned above. the stability has 
been excellent. It is anticipated that 
the present 10 barrels of naphtha per 
pound of catalyst is but a small frae- 
tion of the total naphtha that will be 
efficiently processed with this charge 
of catalyst. 

There has 
erate the catalyst at Maleo. However. 
the ability to prolong substantially 
catalyst life by a simple in-place re- 
veneration has been employed suceess- 
fully at the MeBride Refining Com. 
pany Catformer in southern Texas, As 
reported previously." * the first run of 
the MeBride Catformer exceeded all 
process substantial 


been no need to regen- 


guarantees by a 
amount. 

\ reaction temperature of 870° F. 
was used initially for the McBride op- 
eration, and this temperature was vrad- 
ually increased to 960 F. as required 
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Figure 2. Flow furnaces and reactors at one end of small battery limits at the Malco refinery 


to maintain constant product octane 
Since process and equipment tem. 
perature limitations were being ap- 
proached, the catalyst was regenerated. 
Following regeneration, a reaction 
temperature of S80 F. was adequate to 
produce a reformate of the same qual- 
ity maintained during pre-regeneration 
processing. This vield-octane relation- 
ship was not affected by the regenera- 
tion as the resulting catalyst selectivity 
was a check on the early operation. 
The activity of a regenerated cat- 
alyst falls off slightly faster than that 
of a fresh catalyst. and it is solely for 
this reason that it eventually becomes 
necessary to replace the catalyst. This 
simple regeneration tec hnique consid- 


erably extends the useful life of the 


Figure 3. Remaining 
equipment located on 
another skid 


catalyst and represents a substantial 
advantage over catalysts that cannot 
be regenerated. Also, in the event of 
a major operating upset resulting in 
appreciable coke laydown on the cat- 
alyst. the coke may be burned off by 
the same regeneration procedure, A 
steam-air mixture is passed over the 
catalyst bed at) combustion tempera 
tures, regulating the air rate to 
trol the flame front temperature. When 
combustion has ceased. the air flow is 
stopped and the unit is steam purged 
prior to start-up. The entire regener 
ation including shutdown, purging, 
burning, and start-up requires only 
about two shifts of down time. Addi- 
tional operating costs and investment 


Con 


cost for regeneration facilities are ex- 
tremely low. 

When the MeBride Catformer 
shutdown after six months of opera 
tion, a thorough mechanical inspection 


Wis 


of the equipment showed no corrosion 
in the reactor system including the ex 
changers. coolers, furnaces, reactors, 
and connecting lines. The reactor lin- 
ers were in good condition and the 
catalyst was free flowing and easily 
removed. The furnaces were in excel- 
lent condition with no sealing on the 
outside of the tubes. There was no 
evidence of coking in the furnace tubes 
or exchangers. The exchanger tubes 
were relatively clean both inside and 
outside. All of the piping examined 
measured within the original mill tol 
erance and showed only very slight in- 
ternal sealing. 
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___ PLANT FUEL 


Exemplified in the Gabe, Ky., extraction plant. . . 


Partial liquefaction process at the Tennessee Gas Transmission Plant, Gabe, Ky 


Hydrocarbons from Pipe-Line Gas 


Will the rising cost of gas in the Texas Gulf Coast cause a shift to locating 


petrochemical plants near consuming areas in the North Central and Middle Atlantic 


states? Here are the design considerations for extracting hydrocarbon feed stocks from 


pipe-line gas in those areas. 


N. L. Foskett and R. C. Foster 
Badaer Pr Division 


Stone & Webster Engineer 

THE BILLIONS of cubic feet of 
natural gas transported daily through 
the major gas transmission pipe lines 
represent a valuable source of hydro- 
carbon feed stocks for the petrochemi- 
eal industries. Ethane and heaviet 
hydrocarbons, which are of special in- 
terest to petrochemical producers, nor- 
mally constitute very small percent 
ages of these 
but the total gas volumes involved are 
so large that substantial quantities of 
these components are potentially avail- 
able These heavier hydrocarbons, 


while 


pipe-line gas streams, 


valuable as raw materials for 


petrochemicals, are frequently a de- 
cided detriment to the operation and 
gas transmission and 
Thus, the re- 
moval and recovery of such hydro- 
carbons is usually advantageous to 
both petrochemical and pipe line op- 
erations. 


maintenance of 


distribution systems 


Elimination of Pipe-Line Drips. 
The presence of condensable heavy 
hydrocarbons in pipe-line gas has ere- 
ated numerous problems for gas trans- 
mission and distributing companies. 
These hydrocarbons may be present in 
the gas when it enters the transmis- 
sion system or may be added as lubri- 
cating or scrubber oil in the course 
of normal pipe-line operations. Con- 
densation of these materials may oceur 
as a result of lower ground tempera- 
tures as the gas is transported north- 
ward or as a result of higher pres- 
sures required in transmission or gas 
storage operations. In many cases the 
quantity of condensate formed is ap- 
preciable. On one large pipe line an 
average drop in heating value of 3 to 
5 Btu per cubie foot has been observed 
over approximately L000 miles of line. 
This is estimated to represent between 
10,000 and 20,000 gallons per day of 
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drips removed from the line and 
largely wasted. Such quantities of con- 
densable hydrocarbons increase pipe- 
line operating costs by necessitating 
provisions for their collection and dis- 
posal as well as by causing lube oil 
washing in compressor cylinders, me- 
tering difficulties and a loss in pipe- 
line efficiency. 

Very few quantitative data are avail- 
able on the effect of drips on pipe-line 
efficiency. It is known, however, that 
two-phase flow in a pipe line results 
invariably in a higher pressure drop 
than would be calculated for the two 
fluids lowing separately. Experimental 
work carried out by Martinelli and 
associates’ on pressure drops for two- 
phase flow in horizontal pipes demon- 
strated that. even though the liquid 
is present only in sufficient quantity 
to wet the pipe wall, the two-phase 
pressure drop increased appreciably 
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that due to the 
ponents alone. Unfortunately, Marti- 
nelli’s work was carried out on small 
pipes and the correlations can not be 
reliably extended into the 
velocities and pipe diameters used in 
gas pipe-line work. Another harmful 
effect of condensate on pipe-line effi- 
apparent in hilly terrain 
where the tendency is for liquid to 
accumulate at low points and to be 
moved along by the gas in slugs. This 
type of flow would be expected to 
show a higher pressure drop than uni- 
form two-phase flow. 

While it can easily be shown that 
the elimination of pipe-line drips and 
these attendant problems will result 
in savings to gas transmission and 
distribution operations, the exact 
amount of such savings is difficult to 
predict. Therefore, it has not been 
considered feasible to install extensive 
gas-conditioning facilities for the sole 
purpose of eliminating pipe-line drips. 
Rather. the solution of this problem 
has had to accompany the increased 
demand for the heavier hydrocarbons 
recovered in the course of drips re- 
moval and advances in processing 
techniques. Thus, at first it was eco- 
nomically feasible to treat only the 
richer gas streams which contained 
sufficient quantities of natural gas- 
oline. Such gasoline plants were 
usually located in the gas fields. Then. 
as the market for butanes, propane 
and their petrochemical derivatives 
widened. it became possible to treat 
leaner gas streams and effect’ more 
complete recoveries of the heavier hy- 
drocarbons. Existing plants were modi- 
fied, new plants were constructed ad- 
jacent to leaner gas supplies and some 
plants were installed on gas transmis- 
sion pipe lines. e.g.. the extraction 
plants installed by Northern Natural 
Gas, Colorado Interstate Gas and 
others. Within the last few years this 
trend has been extended further with 
the design and construction of plants 
for the removal of ethane and heavier 
hydrocarbons from extremely lean 
pipe-line gases. Treatment of these 
very lean gas streams has in large 
part been made possible by the in- 
creasing demand for ethane as crack- 
ing stock for ethylene production. 


over vaseous 


range of 


ciency is 


Petrochemicals from Pipe-Line 
Gas. Ethylene, which accounts for a 
major portion of the petrochemicals 
produced in the United States, has 
been produced principally from light 
hydrocarbons contained in the residue 
gas from oil refinery and natural 
gasoline plant operations. The ethane 
and propane contained in the streams 
have become preferred raw materials 
for the production of ethylene because 
of their relatively low cost and the 
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Figure 2. Variation of equilibrium constants 
with temperature for natural gos at constant 
pressure 


high yield possible from these ma- 
terials. Net ethylene yields of 75 and 
15 weight percent, respectively, are 
obtainable from ethane and propane, 
as compared to ethylene yields of 20 
to 28 weight percent from crude oil. 
An abundant supply of light hydro- 
carbons and the relatively low cost of 
this material in the Texas Gulf Coast 
area have resulted in the major por- 
tion of recent petrochemicals installa- 
tions being made in that area, even 
though the centers of the consuming 
areas for the ethylene derivatives 
might be located in the North Central 
or Middle Atlantic states. Recent ad- 
vances in cost and reduced availability 
of the more desirable hydrocarbon 
feed streams in the Gulf Coast area 
chemical manufacturers 
at the economies of 


have caused 
to look again 
producing their ethylene requirements 
at locations nearer to the center of 
the marketing area. 

The extension of large natural gas 
pipe lines into the central and north- 
eastern United States has provided a 
potential source of ethane for the pro- 
duction of ethylene nearer the centers 
of consumption. The typical natural 
gas transported in the large cross: 
country pipe lines originating in the 
Texas Gulf Coast and Louisiana gas 
fields contains 3.0 to 4.0 volume per- 
cent ethane and 1.5 to 2.0 volume per- 
cent of propane and higher boiling 
hydrocarbons. The quantity of ethane 
contained in 500 Mm cubic feet daily 
of pipe-line gas is sufficient to produce 
approximately 330° pounds of 
ethylene yearly. if all the ethane were 
extracted and converted to ethylene. 
The amount of ethane that may be 


extracted from the pipe-line gas. how- 
ever, may be limited to 50 to 60 per- 
cent or less by the need of maintain- 


REFINER 


ing the gross heating value of the gas 
returned to the pipe line above the 
minimum value of 1000 Btu per sef 
specified in most gas sales contracts. 
\ssuming 40 percent ethane recovery, 
the five major pipe-line systems which 
carry natural gas from the Texas Gulf 
Coast area into the northeastern states. 
and which have a combined capacity 
of 4100 Mm sef daily, have an ethyl- 
ene production potential of about 
1350 Mm pounds yearly, This com. 
pares with an estimated total ethylene 
production capacity of 2400) Mm 
pounds in the United States. 

Two plants have been installed for 
recovering ethane from pipe-line gas: 
one on the Tennessee Gas Transmis- 
sion Company line at Gabe, Ky., which 
was placed in operation late in 1951. 
and one on the Panhandle-Eastern 
Pipe Line Company line at Tuscola. 
Ill.. which was scheduled to be com 
pleted in July of this year. 


Performance of Gabe Plant. |!) 
first plant designed specifically for the 
recovery of light hydrocarbons from 
pipe-line gas has now been in success 
ful operation for nearly two years on 
the main line of Tennessee Gas Trans- 
mission Company at Gabe, Ky. This 
plant employs a partial liquefaction 
process to recover ethane and heavier 
hydrocarbons from 750 Mm sefd of 
pipe-line gas. A complete description 
of this plant, including the original de- 
sign material balances and operating 
conditions appeared in an article by 
King and Mertz.’ The essentials of this 
process are shown diagrammatically 
in Figure 1. 

In brief, pipe-line gas enters the 
plant at 550 psig and 70 F., is de- 
hydrated and then cooled to the point 
where a_ sufficient quantity of the 
ethane and heavier constituents is 
liquefied. The condensed liquid is 
separated and the residual gas, after 
heat exchange against the incoming 
feed, is compressed back into the gas 
transmission pipe line. The condensed 
hydrocarbon liquid is flashed twice at 
successively lower pressures, and then 
fractionated to produce a demethanized 
liquid product stream of ethane and 


heavier hydrocarbons. Cold process 
streams, other than residue gas, are 
brought to ambient temperature by 


heat exchange with refrigerant streams 
of an ethane-propane cascade system 
which supplies the net refrigeration 
requirements of the process. 

Design operating conditions given 
in the article by King and Mertz have 


been confirmed by plant operating 


experience at feed gas compositions 
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Here are 4 goodreasons 


TAYLOR 


TAYLOR TRANSAIRE*® TEMPERATURE TRANS- 
MITTER, A compact, super-responsive. foree-bal- 


ance instrument designed to measure, transmit 


smallest temperature changes up to 1.000 ft. with 


accuracy. It ives vou unprecedented speed 


of response and dynamic accuracy, thanks to 


Sreep-Acr*® derivative action in the measuring 


cirenit. Transmission accuracy ts + 0.06 psi, Many 


short range spans within limits of minus 375° BF, 
to plus 
The Transame Pressure and differential Pres- 


sure “Transmitter have equally desirable high 


accuracy and rugged dependability. 
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THE BRAND NEW TRI-ACT* CONTROLLER combines 


all 3 response adjustments (gain, reset rate and Pre- 


Acr* response, ) It is the most complete controller, 


giving the very best control on the more complex RUGGED SELF PURGING SLEEVE OR CASE 
processes, particularly those with long time constants, keeps out corrosive fumes. dust and dirt and gives 


and load changes, requiring both derivative and reset mechanical protection to receiver mechanism, One 


adjustments. Gives faster recovery on load changes: common, self sealing manifold gives plug-in con- 
nections to both receiver and controller. You save : 


start-up without overpeaking: the benefits of auto- 


matic reset without its evils. panel space. because units can be mounted only a 


The One Konob and Two Koob Bi-Aer* Controllers few inches apart. You save money, both in labor 
and materials on installation, thanks to the sim- 


are interchangeable with the Tri-Acr controller in a 
matter of seconds, They are ideal for those appliea- 


plified piping and mounting. 


tions where control requirements are less demanding. 
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Are you getting the biggest value out of your 
investment in instrumentation? There are many 
facts—and users—to back up the claim that the 
Taylor TRANSET system is the finest, most eco- 
nomical control system made today. Here are 4 
good reasons why you should look into’ the 


‘TRANSET system: 


I. Ruggedness. Large, powerful bellows in 
all receivers to assure positive actuation. The 
TRANSET system is not laboratory instrumenta- 
tion. It is built for rugged industrial use. In fact, 
mountings attach to panel so sturdily that they 
support the weight of an average man. 


2. Dependability. 


TRANSeET controllers have 


rugged diaphragms that will take pulsating sig- 
nals without failure. The foree-balance principle 
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ACCURACY FIRST 


PETROLEUM RKEEFINER 


September, 1953 


PLUGS IN 


why you should look the 


CONTROL SYSTEM 


provides for minimum air use, hence less chance 
of clogging. O-ring seals on plug-in connections 
eliminate internal port leaks. The receiver case 
is self-purging. 

3B. Accuracy. Both indicating and recording 


receivers are calibrated to an aceuracy of +! 9‘ 


fi. Flexibility. Due to plug-in feature both 


Bi-Acr and ‘Tri-Acr controllers and indicating 


and recording receivers are instantly inter- 
changeable, making “second guessing” entirely 


practical, 
Your Taylor Field Engineer will be glad to dem- 
onstrate these features. [t will cost you nothing 
to call him in, and may save you both mone y and 
headaches. Write for Bulletin 98097. Taylor 
Instrument Companies, Rochester, N. Y., and 
‘Toronto, Canada. 


THE TRANSET SINGLE PEN RECORDER his auto- 
matic-manual unit: remote set-point: indicator: 30 
day linear chart, 3 hours visible. Chart reads from 
left to right on rectilinear coordinates, as an engineer 
would normally plot variables for study. Continuous 
valve position indicator on separate scale tells valve 
air pressure at a glanee. Chart read-back device gives 
easy access to past records. Other receivers inelude: 
Single Duty Bi-Reeord Receiver, Pneumatic Set Re- 
ceiver, the Trasvser Indicator. On all instruments ad- 
justments can be reached conveniently from the front. 
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STRIOPED Gas 


TO PIPELINE 


and pressures approaching design 
values. Under the 
plant has proved capable of materially 
exceeding design production figures. 
However, during the past year and 
one-half, the actual feed gas composi- 
tion has rarely approached the de- 
sign conditions and it has been neces- 
sary to modify operating conditions 
in order to maintain de- 
sign production rates. A typical plant 
feed gas analysis is compared with the 


such conditions. 


considerably 


design feed composition in Table 1. 
Seven hundred fifty million sefd of 
this lean feed contains less of 
the butanes and heavier material than 
the plant was designed to recover. 
However, it has proved feasible te 
increase ethane and propane recoveries 


gas 


enough to more than offset this loss 
in gallonage. This has been accom- 
plished by lowering the partial lique- 
faction temperature and adjusting the 
first and second flash conditions. 

From a process design standpoint 
one of the most interesting features 
of the Gabe plant involves the phase 
behavior of light hydrocarbons in the 
feed gas under partial liquefaction 
conditions. Equilibrium relationships 
among the hydrocarbons are very 
sensitive to changes in operating con- 
ditions in the pressure-temperature 
range at which this partial liquefac- 
tion is conducted. This sensitivity to 
operating conditions is a characteristic 
of hydrocarbon systems at tempera- 
tures and pressures close to the critical 
point. 

In the case of the Gabe plant. the 
process design called for operation 
within 40 F. of the critical tempera. 


ture, and subsequent changes in op- 
erating conditions to cope with the 
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Figure 3. Oil absorption process at the National Petro-Chemicals Plant, Tuscola, II! 


TABLE 1 
Plant Analysis 

Design 

Mole Mole Percent of 
COMPONENT Percent Percent Design 
Nitroger oa 039 
Carbon Dioxide O35 
Methane 03.92 “469 
Ethane 144 320 aT 
Propane om S31 
Butanes “42 ow 715 
Pentanes ol 


lean feed gas have brought the lique- 
faction conditions even closer to eriti- 
cal conditions for the system. This has 
had an adverse effect on the relative 
volatilities between methane and the 
desired higher boiling components, 
which is illustrated in Figure 2. This 
figure depicts a typical log K vs. tem- 
perature plot for a mixture of light 
hydrocarbons at a given pressure. It 
will be noted that equilibrium con- 
stants for all components initially de- 
crease with temperature while relative 
volatilities However. 
as the temperature continues to de- 
crease, the equilibrium constants for 
components heavier than methane pass 
through a minimum and then increase 
rapidly to a value of 1.0 at the critical 
temperature for the system. In_ this 
region relative volatilities hetween me- 
thane and the heavier components 
worsen markedly with small decreases 
in temperature. Data illustrating this 
characteristic convergence effect have 
been reported previously by Kay.’ 
Katz and Hachmuth* and others for 
light hydrocarbon systems at relatively 
high temperatures. 


are inereasing. 


At the time the Gabe plant was de- 
signed, little equilibrium data had been 
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published for natural systems at 
high pressure and 
Since it was necessary to conduct this 
partial liquefaction operation in a 
temperature range corresponding to 
that marked by the dashed lines in 
Figure 2, the determination of reliable 
equilibrium data was essential to proe- 
ess evaluation and plant design. There- 
fore, laboratory and pilot plant work 
was undertaken to develop such data 
for the rather limited range of pres- 
sure temperatures and gas composi- 
tions applicable to this situation. 


gas 


low temperatures. 


It was then possible to devise a 
yrocess with sufficient inherent flexi- 
bility to handle variations in feed com- 
position and pressure which could 
reasonably be expected at the Gabe 
location. Plant operating experience 
has shown the derived equilibrium 
data to be in good agreement with the 
test results and the plant has proved 
capable of maintaining design produc- 
tion rates on a feed much leaner than 
the predicted “normal” feed by merely 
modifying the operating conditions. 
No additions to refrigeration horse- 
power, heat exchanger surface. or 
other process equipment have been re- 
quired by the change in liquefaction 
temperature from — 90 F. (design) to 

105 F. (lean feed). In this connee- 
tion it is interesting to note that ethane 
refrigeration duty for feed liquefac- 
tion at —-105 F. is only some 1.5 per- 
cent higher than the corresponding 
load at --90 F. despite the fact that 
about 10 weight percent more feed is 
liquefied at the lower temperature. 
This is made possible by the effective 
use of the refrigeration effect con- 
tained in the additional methane lique- 
fied at the lower temperature. 
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Absorption Type Recovery Plant. 
The Gabe recovery plant uses a low 
temperature partial liquefaction proc- 
ess, designed specifically for that in- 
stallation, where ethane recoveries in 
the range of 17 to 20 percent: were 
shown to be most favorable for the 
economics of the over-all project. 
In contrast, a refrigerated absorption 
process selected for National 
Petrochemical recovery plant at Tus- 
cola, Ill. This plant is designed for a 
net ethane recovery of 40 percent from 
a pipe-line gas containing 8 to 10 
volume percent nitrogen. The design 
features and operating conditions for 
this plant are described in an article 
by D. J. Stark. The essentials of this 
are shown diagrammatically 


was 


process 
in Figure 3. 

gas is dehydrated and 
cooled to — 20 F. then contacted with 
a light lean oil in the main absorber, 
yielding a residue gas consisting prin- 
cipally of methane and nitrogen and 
a rich oil containing the recovered 
ethane and heavier hydrocarbons. The 
residue gas is passed through a heavy 
oil absorber for recovery of light lean 
oil before returning to the pipe line. 
The rich oil from the main absorber 
flows to a demethanizer and thence to 
a light oil still where ethane and 
heavier hydrocarbons are taken over- 
head to the fractionation unit wherein 
they are separated into ethane feed for 
the ethylene unit. LPG, isobutane and 
natural gasoline. The stripped lean oil 
is cooled and returned to the main 
absorber. 


Pipe-line 


At the time this article was written. 
the Tuscola plant had not vet been 
placed on stream: therefore, informa- 
tion on plant performance was not 
available. It is anticipated that the 
plant will recover some 731,000 gal- 
lons per day of ethane and heavier 
hydrocarbons from 100 Mm sefd of 
pipe-line when are 
begun in the summer of 1953. 


operations 


vas 


Recovery Plant Economics. It is not 
practical to attempt to set up a typical 
cents per gallon figure for the cost of 
recovering light hydrocarbon from 
pipe-line gas. Such a figure is influ- 
enced by the composition of the pipe- 
line gas. the desired percentage recov- 
ery of ethane or propane. the cost of 
gas and the method of setting up de- 
preciation and other financial charges. 
It may be of interest, however. to in- 
dicate the approximate plant invest- 
ments and utilities requirements for 
two absorption type plants to process 
300 Mm sef daily of pipe-line gas, 
one designed for 29.7 percent ethane 
recovery and the other for 42 percent. 
See Table 


for the 


Plant 


costs are recovery 
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in the present state of process development, only two basic separation 
processes, absorption and partial liquefaction, appear to combine the 
required qualities of high theoretical efficiency with proven and predictable 
performance. Other basic processes, e.g., adsorption, show promise but have 
not yet been developed to the poirt where they can be regarded as presently 


available tor rec 


vering light hydrocarbons from pipe-line gas." 


plant and LPG fractionation unit com- 
plete within battery limits but do not 
include the cost of utilities supply or 
other general facilities. If only the 
ethane is cracked, the 29.7 percent 
recovery operation would furnish feed 
stock for an ethylene production of 
approximately 76 Mm_ pounds per 
year while the 42 pereent recovery 
operation is capable of producing 108 
Mm pounds per year of ethylene. 


Choice of Process. Just as it is not 
practical to set a standard cost for 
recovery hydrocarbons from pipe-line 
gas, so it is hazardous to consider that 
one type of process design is best for 
all applications. Among the more im- 
portant factors influencing the choice 
of an optimum process design are: the 
quantity, composition and pressure of 
the available feed gas, the kind and 
quantity of end products to be made 
from the extracted hydrocarbons and 
the possible plant locations. 

In the present state of process de- 
velopment, only two basic separation 
processes, absorption and partial lique 
faction. appear to combine the re- 
quired qualities of high theoretical 
efficiency with proven and predictable 
performance. Other basic processes. 
e.g.. adsorption, show promise but 
have not yet been developed to the 
peint where they can be regarded as 
presently available for recovering light 
hydrocarbons from pipe-line gas. 

Possible modifications to, and com- 
binations of, the basic absorption and 
partial liquefaction processes are prac- 
tically unlimited. In the case of oil 
absorption possible modifications in- 
clude dual absorption systems employ- 
ing light and heavy lean oils in series. 


TABLE 2 
300 Mm 300 Mm 
Seid and Sefd and 
29.7 Percent 42 Percent 
thane Ethane 
Recovery Recovery 


Plant Coat $6,100,000 | $7,200,000 


Products, Gal Stream Day 


Ethane 99,100 140,000 
Propane 127.000 130,000 
Butanes 42 400 82.600 
Pentanes plus 51,500 51,500 
380,200 404,100 
Utilities: 

600 psig Steam, lb. /hr 109,200 141,000 
200 psig Steam, |b. /br 3,200 4,200 
50 pag Steam, tb /hr 6.200 10,500 
J‘ooling Water, gpm 21,500 27,700 
Electricity, kw 150 190 
Fuel, Mm Btu ‘br, LHV 102.5 154.8 
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lean oil presaturation, the use of re- 
boiler-absorbers and many combina- 
tions of pressure-temperature  condi- 
tions in the absorption and rich oil 
stripping operations. Similarly, in the 
case of partial liquefaction, the net 
refrigeration effect: required may be 
secured through the use of a conven- 
tional cascade system, turbine expan 
sion, or a combination of these effects. 
Further, the purification of the lique 
fied material may be accomplished by 
stage flashing, fractionation, oil ab- 
sorption, ete. 

A review of the applicable process 
design factors sometimes permits a 
rapid decision as to the type of basic 
process to be employed. In general, 
the partial liquefaction process will 
not prove economical when pipe-line 
pressures are higher than 700 psig or 
lower than 400 psig. This process is 
well adapted to situations where it is 
possible to secure the required quan- 
tities of light hydrocarbons with an 
ethane recovery of 50 percent or lower, 
Within these general limits. a rather 
detailed comparison of the partial 
liquefaction and oil absorption proc 
esses may be required to determine 
which fits a specific application better. 
At pressures outside the above range 
and at higher percentage ethane re 
coveries the use of an oil absorption 
process is usually advantageous. How- 
ever, these generalizations must be 
applied with caution. The selection of 
the proper basic process for a given 
apprication and a choice of the most 
effective modifications to that process 
still depend upon a careful analysis 
and evaluation of the pertinent process 
and economic conditions. 
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CONTINUOUS 
AUTOMATICALLY 
CONTROLLED 
PROCESS 
CLOSED SYSTEM 
FOR ACID TREATING 
LUBE OIL AND 
SIMILAR STOCK 


ELECTRIC PETROLEUM PROCESSING 


CRUDE OILS Removal of salts, solids, other impurities; dehydrating 
LUBE OILS Continuous, automatic acid treating 

DISTILLATES Acid treating, caustic treating, doctor treating 

FUEL OILS Desaponification, ash removal 


4 

* 

i 
! 
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ADVANTAGES 


Intense contacting and powerful sludge 
precipitation yield better treating with less 
acid usage. 


Loss of oil due to entrainment in sludge is 
nil or negligible. 
* s Because less acid is required for treatment, 
AL: there is less sludge for disposal. 


BAA a Maintenance and repairs are minimized, 
| N IM UM MAI NTE NAN & E: since there are essentially no moving parts 


Treating in a closed system, under pressure, 
obviates the nuisance of escaped fumes. 


Various stocks can be treated at the opti 
mum temperatures and rates, 


For complete information, call or write 

Petreco electric lube oil treating has all the inherent advantages a | 
of continuous, automatic operation, plus the powerful coalescing 

and precipitating action of the electric field. These features per- 

mit treating speed and efficiency unattainable in batch-agitator 

treating. Petreco processing virtually replaces the “art” of acid 

treating with modern, engineered, automatic processing. 

Petreco laboratory facilities are available, without obligation or 

expense to the customer, for making pilot plant runs. Write or 


call for complete information. 
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Figure |. MDEA gas treating has same flow scheme as glycol-amine gas treating process. 


New developments in . 


Amine Gas Treating 


Use of methyldiethanolamine in this process 


permits removal of water and H-S from gas streams with 


selective removal of CO.. 


The Fluor Cort oration. Ltd. 


Los Anaeles 


USE OF THE Fluor glycol-amine 
process for simultaneous purification 
and dehydration of streams has 
expanded greatly with the total in- 
stalled capacity of glycol-amine plants 
now amounting to over one and one 
half billion standard cubic feet’ per 
day. The basic flow diagram for the 
process is shown in the accompanying 
drawing. A solution of diethylene gly- 
water is 


gas 


col, monoethanolamine and 
normally used as absorbent in a regen- 
erative cyce. In typical installations, 
gas purities as low as 0.05 grain per 
hundred sef are obtained with dehy- 
dration equal to that obtainable with 
a straight glycol dehydrator. 

Although originally developed to 
combine dehydration with purification, 
the process is now being applied where 
dehydration is not required because of 
the more favorable economics and bet- 
ter control of obtainable 
with this solution, compared to aque- 
ous amine systems. The economic ad- 
vantage results primarily from low 
steam consumption in the reboiler, 
while corrosion in glycol-amine sys- 


corrosion 
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tems can be reduced to a low level by 
the use of aluminum in strategic loca- 
tions. 

Gas treating plants which utilize 
monoethanolamine, either in aqueous 
solutions or in combination with gly- 
col, may experience an appreciable 
loss of amine due to evaporation of 
this material into the gas stream. In a 
newly developed Fluor process, these 
losses are minimized by the use of a 
elycol wash section following the main 
absorber. Amine absorbed in this sec- 
ondary stream is stripped from the 
glycol and returned to the main sys- 
tem. In addition to minimizing amine 
losses, the small glycol wash section 
can be used to improve gas dehydra- 
tion and further reduce the hydrogen 
sulfide content of the purified gas. 


MDEA, Selective Treating Proc- 
ess—ln addition to absorbing hydro- 
gen sulfide, monoethanolamine — either 


in aqueous or glycol solution —re- 
moves practically all the CO, which 


may be present in the feed gas. As it 


PETROLEUM 


is frequently desirable to leave a por- 
tion of the CO. in the gas, 
has been developed based on the use 
of methyldiethanolamine which selec- 
tively removes the hydrogen sufide. 
while allowing a controlled amount of 
CO, to pass through the system unab- 
sorbed. The methyldiethanolamine 
(MDEA) may be used in water alone 
or with glycol, and a process cycle 
similar to that illustrated for the gly- 
col-amine process is used. The selee- 
tivity of the operation, with regard to 
CO, removal. can be controlled by ad- 
justment of operating conditions, prin- 
cipally solution rate and number of 
trays. In installation, a refinery 
gas containing 2 percent CO, and 5 
percent H.S was treated with an aque- 
ous MDEA solution. It was found that 
the unit could be operated to remove 
99 percent of the H.S while absorbing 
only 50 percent of the CO. from the 
As MDEA is a tertiary amine, it 
will not react with COS and CS, which 
are frequenty found in refinery gas 
streams. It has the additional advan- 
tage of extremely low vapor pressure 
which results in negligible losses by 
vaporization, even at low operating 
pressure. 


a process 


one 


gas. 


MEA for Refinery Gas Treating 
Another new development in gas 
treating which has found practical ap- 
plication to MEA plants is the use of 
amine regenerators to purify the plant 
charge. For aqueous units, the mono- 
ethanolamine is distilled from a small 
slip stream of the lean solution by the 
use of steam for stripping vapor at 
essentially atmosphere pressure. Gly- 
col-amine solutions are purified by vae- 
uum distillation because of the much 
lower vapor pressure of the diethylene 
glycol. Non-volatile decomposition 
products and salts accumulate in the 
kettle from which they are periodically 
removed and discarded. 

The adaptability of this simple re- 
generation system to MEA solutions 
has led to the use of this amine for 
the treatment of refinery streams 
where solution degradation is apt to 
oceur. Diethanolamine was formerly 
used almost exclusively in refinery 
gas treating plants because of its re- 
sistance to degradation by reaction 
with COS and CS,. DEA is not readily 
regenerated. and in some 
cases the plant solutions have become 
badly contaminated as a result of re- 
actions with O.. SO., HCN and organic 
acids in the gas. In such instances, it 
has been found advisable to use MEA 
instead of DEA, primarily because of 
its easier regeneration. Additional ad- 
vantages which have resulted from this 
substitution include higher gas purity 
and lower required liquid circulation 


how ever, 


rates. 
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Figure |. Electric Distillate treater at General Petroleum’s Torrance refinery. 


First commercial installation of Petreco’s .. . 


Three Electric Processes 


Petreco Division 


Long ‘Beach, Calif. 


Three new electrical 
now represented by commercial instal- 
lations. The Electric Distillate Treat- 
Fuel Oil Desaponification 
were announced last vear. 


processes are 


ing and 


rocesses 


Petrolite Corporatoin, 


The newest process is the Electric 
Lube Oil Treating Process, announced 
for the first time in this issue and now 


operating on the West Coast. 


Electric Distillate Treating 


THE FIRST commercial application 
of the Petreco Electric Distillate Treat- 
ing Process was made at the Torrance 
Refinery of the General Petroleum 
Corporation. It proved highly suecess- 
ful in desludging acid-treated cracked 
gasolines. Similar processing has been 
applied to crudes, gas-oil and similar 
cuts, but the General Petroleum plant 
was the first commercial installation 
for desludging gasoline. 

In this process, desludging is ae- 
complished by subjecting the acid 
treated gasoline to the powerful 
coalescing action of the electric field. 
Dispersed particles are caused to co- 
agulate and settle as sludge. This 
sludge is withdrawn from the treater 
and re-used for contacting. 

The electric process provides more 
efficient desludging than was obtained 
by centrifuging, the former method 
employed. Since the removal of acid 
is more complete, with minimum resid- 
ual acid sludge in the gasoline, the 
consumption of neutralizing agent is 
considerably lessened. The recovered 
sludge is clear, fluid and is easily 
pumped. 

Daily thruputs as high as 20,000 


September, 


barrels have been accomplished with 
one 10 foot-diameter unit. The unit at 
Torrance desludges the entire refinery 
production of thermally cracked, acid- 
treated gasoline. 

Acid treating of the gasoline is ef- 
fected in three shells, in which the 
gasoline is progressively contacted by 
less-contaminated sulfuric acid. In the 
line to the first shell, acid sludge from 
the second is injected into the gasoline 
stream through an eductor. En route 
to the second drum the gasoline is 
mixed with acid from the third shell, 
and before entering the last shell it 
receives an injection of fresh acid. 
In each, gasoline is removed from the 
top and acid sludge through a boot 
in the base of the shell. 

White acid of about 98 percent 
strength is injected at the ratio of 0.5 
to 2 pounds per barrel, dependent 
with a proportioning 


upon source, 


pump. Spent acid is pumped to stor- 
age and used in the manufacture of 
ammonium sulfate. 

Treated gasoline from the third shell 
is pumped to a settling tank of 600- 
barrel capacity. In normal operation 
the gasoline has a residence time of 
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about one hour. Sludge settling out in 
the tank is pumped back to the first 
shell of the contact system. 

In the desludging phase gasoline 
from the settler enters the precipitator 
just above the conical portion of the 
shell. A distributor assures even up- 
ward fiow of gasoline into the elee- 
trode section. 

Action of the high-voltage electric 
field causes the dispersed particles to 
coagulate and settle as sludge in the 
conical section of the unit. From there 
it is pumped back to the first shell in 
the contact system. 

Usually about nine volumes of gaso- 
line for each volume of sludge are re- 
moved with the sludge, to eliminate 
any possibility of the sludge becoming 
packed in the outlet line, although 
the chance of such happening is small. 

A back pressure of approximately 
25 psi is held on the treater to elimi- 
nate vaporization and bubbling. To 
eliminate the effect of outside thermal 
currents, the vessel was well insulated. 

The gasoline contains about 0.015 
percent acid (by volume) when it 
enters the treater. Content on leaving 
the unit is 0.001 percent. In terms of 
H.SO,. the acid content is reduced 
from 0.09 to 0.022 pound per barrel. 
Essentially all sludge is removed by 
the treater; remaining acidity is that 
from sulfonated material in solution. 
The electric treater is reducing the acid 
content about one-third lower than was 
done by centrifuging. This results in 
less caustic being needed when the 
gasoline is neutralized. and aids in 
obtaining a maximum-quality product. 

The desludged gasoline leaves the 
treater through the upper collector and 
flows to the caustic neutralizing sys- 


tem. Here it is treated to a pH between 
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PAY OFF WAYS 


330 hp GMX’s in the Shell Oil Company operated 
TXL plant at Notrees, Texas. These units, with a 
capacity of about 7500 M.c.f. per day, supply the 


va compressors shown here are Cooper-Bessemer 


high pressure gas to 15 of the 23 wells being pro- 
duced by gas lift. Here, residue gas from the nearby 
TXL gasoline plant is compressed from about 180 
psi to 1100 psi. To maintain constant pressure with 
minimum manual control, the GMX’s are equipped 
for automatic speed regulation and progressive 
automatic shutdown. 


“Template” predesign is an important feature of 


these modern GMX’'s. Here are 5 ways it pays off: 


1. Pre-engineering and pre-fabrication of all water, 


lube, fuel and compressor piping. 


TOP — This photo, from the compressor cyl- 
inder side, shows the 3 Cooper-Bessemer V- 
angles pre-engineered and fully equipped for 
complete ‘template’ installation for gas lift 
service in the Shell Oil Company operated 
TXL plant, near Notrees, Texas. 


LEFT — Gas lift compressor building housing 
the 3 ‘‘Template’’ GMX's. Capacity now totals 
about 7500 M.c.f. per day, with provision for 
expansion to 10,000 M.c.f. 


RIGHT — The GMX's, shown here from the 
crank-door side, were furnished complete with 
all engine piping and auxiliary equipment, 
ready for fast, simple ‘‘template"’ installation 
on a concrete foundation. 


TXL gas lift system 


2. Greatly reduced installation time. (Can be com- 
pared to a skidded unit on permanent foundation.) 


3. Elimination of costly steel skids. 


4. No need to specify, order and expedite auxiliary 
equipment. 


5. The V-angle GMX, simple and extremely compact, 
is ideally suited to template predesign and in- 
stallation. 


GMX compressors are built in sizes from 220 to 
500 bhp. 


Other Cooper-Bessemer V-angles, GMV's and 
GMW's, range up to 2500 bhp. Let the nearest 
Cooper-Bessemer office give you proof that these 
modern V-angles are easily your best bet. 


Cooper-Bessemer 


‘MOUNT OHIO AND GROVE CITY, PENNA. 


| 
in Shells 
| 
— 
- 


7.0 and 7.5. Sedium hydroxide of 10 
Baume is myer ted into the gasoline be- 
fore it enters either of two shells oper: 
ated in parallel. Leaving the shells 
through the which maintains 
a 25-psi back pressure on the treater, 
to storage. It then 
and 


control 


the gasoline is run 
is redistilled, doctor 
again run to storage for final blending 


sweetened, 


into motor fuel. 

The treater is served by the 
plants 440-volt alternating-current 
power system. electric power supply 
for the unit is assembled upon the top 
of the tank. The 
sumption is low, desludging being aec- 
complished with only about two per- 
cent of that needed for centrifuging. 

Because of the usual hazards in- 
volved in handling gasoline, features 


treater s power con- 


Figure 2. Petreco fuel oil desaponification 


included to make the desludging oper- 
ation safe were as follows: 

(1) Provisions for complete venting 
of the unit after it has been shut down. 
This eliminates danger of an explo- 
sive mixture, 

(2) No exposed high-voltage equip- 
ment; all switchgear and meters are 
enclosed in explosion-proof housings. 

(3) \ choke coil is provided in the 
power supply to limit power input. If 
the sludge should become packed to 
the extent that a 
established, or if for any other reason 
flow of power should tend to become 
the choke coil limits the flow 
electrode. 


good conductor is 


EXCESSIVE, 
of current through the 

(4) A float mechanism will not per- 
mit power to be applied until the ves- 
sel is filled to proper height. 


Fuel Oil Desaponification Treater 


AT A GULF COAST 
dium naphthenate soaps were present 
in certain residual fractions of coastal 
crude processed, due to the addition of 
caustic soda to the crude ahead of the 
atmospheric fractionator. This practice 
was adopted as a means of holding 
lube fractions 
necessary for success- 


refinery, so- 


the acid number of the 
below the value 
ful processing of lubricating oil. 

The 
blended with lighter material and sold 
The addition of 
to the crude contributed materially to 


residuum so produced was 
as heavy fuel. caustic 


the ash content of the fuel and at times 
resulted in an unsaleable or decidedly 


inferior product 


The Petreco desaponitication process 
was installed to reduce the ash content 
In this process, the fuel, 
is intimately mixed 
causing the 


of such fuel 
containing soaps, 
with a dilute mineral acid, 
soaps to react chemically to produce 
organic acids and mineral salts, the 
organic acid remaining as a compo- 
nent part of the fuel, and the mineral 


salts associating with the aqueous 
phase. The mixture is subjected to the 
action of a coalescing electric field, 


which separates the phases. 

Sulphuric acid was selected as the 
reagent for neutralizing the caustic 
and soaps because of its general avail- 
ability and low cost. 

Facilities for electrically dehydrat- 
ing the water-fuel oil emulsion consist 
of two units manifolded in parallel. 
The lower halves of the vessels are 
lined with 14 gauge Monel plate. 
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Cutting oil and flux are mixed at the 
flux oil cooler and the manifold is so 
arranged that mixing can take place 
either before or after the flux has 
passed through the cooler. There is 
also a by-pass provided so that a 
greater or lesser amount of flux can be 
diverted through the The cut- 
ting oil is delivered by a centrifugal 
pump, rated at LOO gpm at 180 psi 
pressure. 


cooler. 


Concentrated sulphuric acid is 
pumped from storage by a chemical 
pump. The acid is mixed with water 
by injection into the inch pipe 
through which the water flows. 

Raw water is heated and de-aerated 


two 


by equipment of conventional design 
and is delivered to the point of injec- 
tion by a three stage centrifugal pump. 
The mixed water and acid is projected 
into the fuel oil throvgh a two inch 
poppet type 

Two methods for intimately mixing 
the dilute acid and fuel oil are pro- 
vided, propeller type mixing and mul- 
tiple-dise mixing. The degree of turbu- 
lence can be measured by the pressure 
differential across the apparatus. The 
manifold is arranged so that the mix- 
ers can be used separately or in series. 
Both 15 and 34° Be. caustic are avail- 
able for neutralization of excess acid. 
Points of injection are provided at the 
activator. in the emulsion line imme- 
diately ahead of the dehydrators. and 
in the 


valve. 


water layer of each treating unit. 
the 
variables is obtained by extensive use 


Complete control of treating 
of automatic controller-recorder type 
instruments. 

The flows of cutting oil and water 
to the treater are regulated by con- 


troller-recorders. The temperature of 
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During the year, many employers will be “guilty” of 
failing to set up a Safety Program. Of course, these 
employers do realize the great value of a Safety 
Program in saving lives and limbs...in conserving 
manpower and reducing insurance costs... yet often 
they just don’t take the time to plan and install a 
Safety Program...or they fail to give the Program 


they do have, their support. 


Will you be included in this “guilty” group, or will 
you do something about Accident Prevention NOW? 
It’s to your advantage to have a Safety Program and 


to see that it works. 
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OAMGLAS 


PIPE INSULATION 


This Product Can Cut 
Costs i in Your Plant 4 Ways: : 


Eliminates Costly Steps 
in Application: 


Already jacketed with aluminum at the factory, this 
new FOAMGLAS pipe covering gives you moisture- 
proof insulation, weather-proof jacket and attractive 
finish all-in-one 


Provides a Beautiful Finish 
at Minimum Cost: 


Just slip Aluminum-jacketed FOAMGLAS on the 
pipe, fasten with bands and you have a most eye- 
appealing installation without the customary high 
costs required to give an attractive finish to ordinary 
insulations and field-applied jackets. 


Avoids Maintenance Expense: 


Now you have the rot-proof, fire-proof, acid-proof 
qualities of FOAMGLAS in the finish. It takes abuse 
and is weather-resistant even in industrial atmospheres. 
The smooth, wrinkle-free surface of .004” thick, 
stippled aluminum is sanitary, easy to clean, saves the 
expense of re-painting year-after-year. 


Increases Insulation Efficiency: 


The heat reflecting asset of the aluminum jacket sup- 
plements the unequalled insulating properties of 
FOAMGLAS .. . the rigid, cellular glass insulation 
that stavs dry inherently, retaining its original insu- 
lating efficiency. 
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ALUMINUM- 
JACKETED 
FOAMGLAS 
eliminates 
. these steps 


No separate banding 
of insulation 


No painting or 
finishing of jacket 


Installation 
is as easy 


as this * 


*Bands shall be aluminum 34” 


Sizes Available 


For cold and hot water and process lines (56 


1. Slip on Aluminum-jacketed FOAMGLAS. 
2. Band* at butt joints and at center of each segment. 


those manufactured by A. J. Gerrard Co., 


**Sealer should be a product similar to “ 
num in color (Made by Benjamin Foster Co., 


1. Seal joints 
(for refrigerated 


The simplicity of these specifications confirms how much 
you will save in labor and materials costs by standard- 
izing on Aluminum-jacketed FOAMGLAS: 


to 212° F) 


For refrigerated lines (below 56° F) 

1. Apply thin coat of sealer** to all joints. 

2. Slip on Aluminum-jacketed FOAMGLAS. 

3. Band* at butt joints and at center of each segment. 
For steam lines (212° F to 800° F) 

1. Slip on Aluminum-jacketed FOAMGLAS. 

2. Band* at butt joints and at center of each segment. 


wide by 0.015” 


thick . 
Melrose Park, Ill. 


Foamseal” 


Aluminum-jacketed FOAMGLAS is available in six thick- 
nesses (for minus 50° to 800° F) for pipe sizes up to 14”. 


FOAMGLAS pipe insulation is available without jacket or factory- 
jacketed with either glass fabric or aluminum. FOAMGLAS dis- 
tributors are located in most principal cities. Write us for name and 
address of the one nearest you. For complete information about 
all forms of FOAMGLAS insulation, write us for booklets on uses 
on piping, equipment, refrigerated structures or normal temperature 
buildings, indicating your chief interest. Address Dept. FAJ: 


PITTSBURGH CORNING 
CORPORATION 


One Gateway Center, Pittsburgh 22, Pa. 


. Similar to 


which is alumi- 
Philadelphia, Pa.) 


PITTSBURGH] 
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When the yearly cost of replacement parts for 
101 steam turbines averages only 1.69% of the 
initial investment, you are saving money. . 


and plenty of it. 

This amazing record was established by Terry 
turbines at a large refinery on the Atlantic 
coast. The percentage figure was determined 
by means of an accurate tabulation of the cost 
of replacement parts required over a two-year 
period, 

These 101 Terry machines provide a good 
cross section of the various types of small and 
medium-size turbines made by the company. 
Ranging in size from 10 to 1200 horsepower, 


they include single and multistage axial flow 
designs as well as the famous Terry solid-wheel 
turbine. 

Such outstanding performance records are 
not at all unusual for Terry turbines. The 
thousands and thousands of these machines 
installed in refineries throughout the world 
provide an accurate yardstick for measuring 
turbine reliability. 

Send for illustrated bulletins. No. S-116 
describes the many advantages of the Terry 
solid-wheel turbine. For multi-stage turbines, 
ask for a copy of Bulletin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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the fuel is controlled by a recording 
instrument operating the by-pass valve 
at the flux oil The flow of 
emulsion to the treaters is measured 
by recording instruments. The flow of 
water and steam to the de-aerating 
equipment is regulated by level and 
pressure controllers, making the opera- 
tion of this apparatus completely auto- 
matic. Level controllers are installed 
for maintaining a constant water level 
in the treaters. Accurate measurement 
of the acid is obtained by the use of 
a calibrated glass cylinder which can 
he temporarily connected to the sue- 
tion of the acid pump during which 


cooler. 


Figure 3. Flow diagram for Lube Oil Treating Process 


time flow from the tank is shut off. 
In commercial operation re- 


moval of ash from fuel oil has ranged 
from 78.8 to 90.2 percent, averaging 
th 


about 85 percent. This removal of the 
ash-forming constituents of the fuels 
enabled them to be marketed advan- 
tageously or used as a cracking charge. 
The economic advantages of being 
able to sell the comparatively soap- 
and-caustic-free fuels are considerable. 
\ material advantage of this process is 
that non-slag-forming fuels or charg- 
ing stocks are not hazardous to boiler 
or still tubes. At the same time. the 
fouling of burners is minimized. 


Electric Lube Oil Treating 


THE ELECTRIC lube oil treating 
process offers a continuous, automati- 
cally-controlled method for acid-treat- 
ing lube oil and similar stocks. and is 
carried on in a closed system. under 
pressure. The process is designed to 
substitute modern, automatic central- 
ized control for batch-agitator treating. 

In this process, the acid is injected 
into the stock to be treated by means 
of an acid injector. The rate of flow 
of the stock, and the proportion of the 
acid injected are automatically con- 
trolled, as are the predetermined tem- 
peratures and pressures. The oil-acid 
mixture is then passed through a mix- 
ing section, where the acid is thor- 
oughly dispersed into the oil in’ the 
form of minute droplets. This mixed 
phase is passed into the Petreco pre- 
cipitator, where the powerful electro- 
static field causes rapid and efficient 
separation. The treated stock is with- 


September, 


drawn overhead to the neutralization 
step, while the sludge is drained from 
the bottom of the treater. A float con- 
troller regulates the volume of sludge 
being continuously withdrawn. 

In addition to the continuous and 
automatic operation features, the rapid 
and effective separation of the oil and 
bulk sludge phases also is of interest. 
This separation is highly efficient, 
there being virtually no sludge in the 
treated oil in the lighter stocks. In the 
case of heavier stocks, there is some- 
times a small carry-over. 

One of the primary advantages of 
this acid. 
Because of the efficient acid-oil con- 
tacting obtained. acid savings of about 
0) percent are quite possible, as evi- 


process is its economy of 


denced by operations on a commercial 
scale. 

The principal feature of the process- 
ing equipment is the electric precipita 
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tor. There is no set standard size, as 
units of varying dimensions can be 
furnished to meet any refiner’s treat- 
ing requirements. A typical 10-foot 
diameter unit has an over-all height 
of approximately 16 feet and a volu- 
metric capacity of approximately 90 
barrels. An impotant advantage is that 
a 90-barrel unit will acid treat approxi- 
mately 2500 to 1000 barrels of lube 
oil in a 24-hour day. 

The precipitator has a cone bottom 
and straight sides. A safety platform 
on top carries the necessary tranform- 
ers and electrical equipment. A control 
panel is mounted on the side of the 
unit and the special lube oil treating 
electrodes are enclosed within. 

Mixing, injection, pumping, heating 
and cooling units are similar to com- 
mercial equipment common to refinery 
usage, and are not special equipment. 
The automatic control meters, valves, 
etc., also are similar to those normally 
used in refining operations. Equipment 
other than the treater is specified by 
the Petreco engineering staff, subject 
to the 
ments) mechanical specification prae- 


refinery engineering depart- 
tice. The principal advantages to be 
this are de- 
and 


gained from the use of 


rived from its continuous auto- 
matic operation, and from the savings 
in acid requirements. Due to the effi- 
cient separation effected in the precipi- 
tator, some recovered acids can be re- 
used for treating other stocks, and the 
acid treated oil often is more easily 
neutralized, effecting a substantial 


saving in neutralization material. 
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Take another look at the .. . 


q Houdry Dehydrogenation Process 


George F. Hornaday, 
Houdry Process Corporation 
Philadelphia 


THE CURRENT shortage of bu- 
tenes for the production of aviation 
alkylate coupled with the mounting 
demand for butadiene by the rapidly 
expanding synthetic rubber, textile. 
paint and chemical industries focuses 
attention on the Houdry Dehydrogena- 
tion process. This process is used com- 
mercially to produce butadiene from 
normal butane or from butane-butene 
mixtures, and to produce butene from 
normal butane. The Houdry process 
constitutes the only commercial single 
step process for the production of 
butadiene from normal butane. 

Pilot plant investigations have dem- 
onstrated that this dehydrogenation 
process also can be applied to the 
production of propene from propane, 
isobutene from isobutane, styrene from 
ethyl benzene. methyl stvrene 
from isopropyl benzene. 


Description of Process—The 
Houdry fixed-bed dehydrogenation 
process isa eyclie “adiabatic” process: 
that is, the operating conditions are 
so chosen that the heat required for 
reaction during the on-stream period 
is substantially equivalent to the heat 
supplied by combustion of the coke 
deposit during regeneration. Further- 
more, the desired heat capacity of the 
catalyst bed is obtained by mixing a 
catalytically inert material of high 
heat capacity with the active pelleted 
catalyst. The inert material acts as a 
heat-storage medium, absorbing the 
heat liberated by combustion of the 
coke deposit during the regeneration 
evyele, with a consequent increase in 
temperature of the bed. The heat is re- 
leased to the reacting hydrocarbons 
during the dehydrogenation period. 
with decreasing temperature. The inert 
material possesses a very large sur- 
face, and the heat exchange between 
this material, the catalyst pellets, and 
the reactants takes place with very 
small temperature differences. 
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The preferred condition is that the 
heat of the reaction be slightly greater 
than the heat of combustion. The heat 
deficiency and the desired operating 
temperature are controlled by the ad- 
justment of reactant and air tempera- 
tures, and by the use in the regenera- 
tion evele of an amount of air sub- 
stantially greater than the combustion 
requirements. The latter equalizes dif- 
ferences in temperature in a large 
size hed due to heat losses in parts 
adjacent to the wall. slight variations 
in the distribution of reactant flow 
through the bed. minor inequalities in 
catalyst activities and heat capacities, 
and the like. The air used being near 
atmospheric pressure. the cost of 
pumping is nominal and the sensible 
heat in the regeneration flue gases 
can be recovered in waste-heat boilers. 

In the Houdrv dehydro- 
senation is conducted in reactors 
characterized by simplicity of desien 
and construction. Fach reactor is a 
steel shell lined with ceramic tile. The 
construction 
hecause the 


process, 


use of steels in reactor 
is held to a minimum. 
alternating oxidizing and 
conditions at elevated temperatures 
tend to produce an active oxide sur- 
which in turn 


reducing 


face on these materials 
promotes cracking and coking reae- 
tions. 

The absence of tubes (except ther- 
mocouple tubes) facilitates charging 
and discharging of the catalyst. No 
expensive special alloy heat-exchange 
equipment is required in the reactor. 

Butadiene is produced by passing 
the fresh feed consisting mainly of 
normal butane. and the butane-butene 
recycle stock from the butadiene re- 
covery unit over a chromia-alumina 
type catalyst. 

Referring to the flow diagram in 
Figure 1, the normal butane fresh feed 
and the butane-butene recycle stock 
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from the butadiene recovery plant are 
pumped from an accumulator through 
a feed-quench oil exchanger and a 
heater where the temperature is raised 
to approximately 1150 F. before en- 
tering the reactor. Effluent from the 
reactor is quenched by direct contact 
with a circulating quench oil. From 
the quench tower the effluent passes 
to a knockout drum prior to the first 
stage of the four-stage compressors. 
The overhead from the last knockout 
drum conventional ab- 
sorber and stripper for recovery of 
the C, and heavier material. The bot- 
toms from this drum pass to the re- 
flux accumulator of the stripper. Ef- 
fluent from the stripper passes to the 
and purification 


COMpressor sec- 


passes lo a 


butadiene recovery 
unit. Details of the 
tion are not shown in the simplified 
flow diagram. 

The on-stream period of each reae- 
tor is followed by a vacuum purge to 
remove hydrocarbons, after which re- 
generation is carried out with air pre 
heated to 1150 F. by direct combus 
tion of fuel in the air stream. At the 
end of the regeneration period the 
reactor is evacuated by means of a 
steam ejector prior to the following 
on-stream period, Thus, in a_ three 
reactor group, one reactor receives 
hydrocarbon feed while the second re- 
ceives regeneration air and the third 
undergoes valve changes and purging 
operations, 

The flow sheet for the production 
of butenes from the corresponding bu- 
tanes is essentially the same as that just 
described for the butadiene process. 


Operating Conditions—The major 
process variables are temperature, 


SECOND UOP FLUID CATALYTIC CRACKER 
FOR BAY PETROLEUM CORPORATION... 
BUILT BY 
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On stream July 16, this new UOP Fluid Catalytic 


Cracking unit at the Denver refinery of Bay 


Petroleum Corporation is another outstanding con- 


struction project successfully completed by Procon. 
In addition to building this 3,500 barrel-per-stream R () k ) N Gr 
day cracker, Procon also revamped polymerization 

tit, PROCESS CONSTRUCTION 


and gas concentration facilities, modernizing exist- 1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


ing equipment for increased crude capacity. =) geenaaen 


This is the second cat cracker built by Procon for PROCON (reat Qritain) 


LIMITED 


Bay Petroleum, the first being at their Chalmette, ,, WC 2 


La., refinery — an open indication of Bay's confi- 


dence in Procon’s ability to handle the job efficiently 


and economically. 
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pressure, space rate, and time on 
stream. The principal process condi 
tions for the dehydrogenation of nor- 
mal butane into butenes and butadiene 
are shown in Table 1. 

In contrast to butadiene production, 
dehydrogenation to mono-olefins is 
conducted at atmospheric or slightly 
higher pressures, and the space rate is 
adjusted to balance coke formation 
heat of reaction. 
compressor require- 
are, of smaller for 
mono-olefin operations due to the 
higher operating pressure. Aproxi 
mately 1 to 2 percent of butadiene is 
the higher operating 


with the necessary 
Line 


ments 


and 


course, 


produced at 
pressure. 


TABLE 1 


Process Conditions for 
Houdry Dehydrogenation Process 


Butadiene Butene 
From trom 
Normal Normal 
Butane Butane 


TABLE 2 
Production of Butadiene 


Ultimate 
Yield 
Percent 
bresh Total Reactor Weight 
Feed Recvele Feed Product Butane 
Percent Percent Percent Percent’ bresh 
Weight Weight Weight Weight Feed 
Hydrog 
Metha 
‘ 
('s 
! 
ta 
Hutad 
( 
TABLE 3 
Production of Butene 
ltumate Yield 
at High 
Conversen 
Charge Product Weight Percent 
Perceat Percent n- Butane 
MATERIAL Weight Weight tresh Feed 
Hydroge 
Methane 5 
Cs 
Taobutane Tr 
Isobutene Ir 
Kutenes 
n-Hutan ‘ 
Butadiene 
Cs, 
Coke 2 ‘ 
Total wo lowe mo 
Nete: Ultunats eld of butene would | reased at 


{ at lower pressure 


per Pass at 


Cost of Gutedienre 


Butone Price 


Figure 2. Effect of butane price on butadiene 
cost 


If it is desired to produce additional 
butadiene as well as butenes. the proc- 
ess is operated at reduced pressure, 
and the desired quantity of butenes 
is separated from the recycle stream 
before the remaining butane-butene is 
recycled. This procedure decreases the 
yield of butadiene as compared to the 
operation for butadiene alone because 
of the lower content in’ the 
feed to the reactor. 


butene 


Yields—1\ pit al vields for the de- 


hydrogenation of normal butane to 
produce butadiene, butenes, and buta 
diene and butenes are shown in Tables 


2. 3. and 4 respectively, 


Economics of Butadiene Pro- 
duction— The economics of produc 
ing butadiene from normal butane is 
illustrated by i 
volving the production of 26.500 tons 
per vear of butadiene. For this study 
the Houdry Dehydrogenation Process 
is employed. and the cuprous am- 


the following case in- 


monium acetate process is used for 
extraction and purification of the bu- 
tadiene. 

On the basis of this study, the cost 
of producing butadiene is 9.88 cents 
per pound when normal butane is 
available at 
11.61 cents per pound when normal 
butane costs 10.0 cents per eallon. The 
costs include direct operating ex- 


2.9 nts per vallon. and 


penses, amortization vears). in- 


surance and local taxes. maintenance. 
and general plant overhead. Operating 
capital and federal taxes are omitted. 
The summary of the costs when butane 
is available at 5.5 cents per gallon is 
shown in Table 5. The effect of the 
price of butane on the final cost of 
producing butadiene is shown in Fig- 
ure 2. An increase in butane price of 
1 cent per gallon increases the cost 
of butadiene approximately 0.59 cents 
per pound, 

Utility prices used for the study are 
shown in Table 6. 

If the price of fuel gas rises and 
the price of steam is adjusted for the 
increased fuel price, the effect on the 
cost of butadiene is very slight because 
steam is produced in the process. The 
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fuel shown in 


effect of 


Table 7. 


prices is 


Commercial Installations— 
Houdry dehydrogenation plants have 
been built at the Toledo refinery of 
Sun Oil Company and at El Segundo 
refinery of Standard Oil Company of 
California by Defense Plant Corpora- 
tion and placed in operation in Sep- 
tember, 1943, and January, 1944, re- 
spectively. The Sun Oil unit was de- 
signed for the production of 15,000 
tons of butadiene per year for use in 
the production of GR-S. This plant 
was dismantled after the war. 

El Segundo plant was originally 
designed for the production of 15,000 
tons of butadiene per year, but it has 
produced as high as 15.000 tons an- 
nually. Following the war this unit 
was shifted to butadiene-hutene pro- 
duction. 


TABLE 4 
Production of Butene and Butadiene 


Ulumate 
Yield 
Percent 
Fresh Total Reactor Weight 
Feed Recycle Feed Product’ Butane 
Percent Percent Percent Percent) Fresh 
Weight Weight Weight Weight’ Feed 
Hyder 2.1 7.4 
Metha 14 
15 5 
i TA 
0 
Mute 
Butad as 27 
Buta 
Ca. Os 1s 
Tota 100.0 moo 


TABLE 5 


Economics of Houdry Butane Dehydrogena- 
tion Production of 26,500 Tons Butadiene 


Per Year 
Cents per Pound 
Butadiene 
sure 
pla rhea 
Labor 
Kutane 
hem 
TABLE 6 
Utility Prices 
Power kwh 
Cooling water gue r M gal 
Steam $0.25 per M It 
el $0.15 per M Bt 
Bouler feed wate M gal 
Quenet $0.10 per gal 


TABLE 7 


Effect of Fuel and Steam Costs on 
Butadiene Cost 


(Butane 5.5 Cents per Gallon) 


Fuel, ¢ Mm Btu } 15 20 25 | 30 40 


Steam, ¢/M Ib 23 33 42 50 67 
Butadiene cast, ¢ Tt Ose) 9.914 0944 9.979 10.044 
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2 | + + + + + . 
0 + + 
ol 
Average Temperatur I 1125 25 
Pressure 5 He Abe 
pare rate val. feed, val 
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ARSENICAL ADMIRALTY-439: 


OIL REFINER’S FAVORITE 


HERE oil refinery products han- 
Wii by heat exchangers and 
condensers present no unusual prob 
lems of corrosion, high temperatures 
or high cooling water velocities, long 
experience indicates that tubes of Ar- 
senical Admiralty-439 are the logical 
choice for satisfactory service life at 
economical cost. 

This ANaconpA Tube Alloy offers 
good resistance to gas streams from 
both sweet and sour crudes and satis- 
factorily resists gases from sour crudes 
containing neutralizers. In addition, it 
is highly resistant to dezincification 
and, thus, can handle corrosive cool- 
ing waters at relatively high tempera- 
tures—a property which makes it defi- 
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nitely superior to non-arsénical Admi- 
ralty in most applications. 

Whatever alloy best fits your oper- 
ating conditions, choose it from the 
extensive line of ANaconDA Alloys for 
tubes and plate sheets. Our Technical 
Department's long experience in an- 
alyzing tube-performance problems is 


freely available to you, We have been 
working with copper and copper alloys 
for more than a century, “13 


for efficient heat transfer 


ANACONDA 


Heat Exchanger Tubes 


NAME 
COMPANY 
STREET 
city 


The American Brass Company, Waterbury 20, Conn. 
(In Canada: Anaconda American Brass, Ltd., New Toronto, Ontario) 
Send me Publication B.2 “AnacondA Tubes and Plates for Condensers and Heat Exchangers” 
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INSTALL... 
AND THEN FORGET 


PACKLESS EXPANSION JOINTS 


Why worry about maintenance in pipe lines when you don’t have to? 
Install ADSCO Corruflex Expansion Joints...they are packless and 
require no maintenance. Put ‘em in the line and forget ‘em. 

In ADSCO's complete Corruflex line there are many joints for many 
purposes: Swing, Hinge, Tie-Rod, Universal, Internally-Guided, Antu- 
Compression, Balanced, Gimbal, etc. But the leader of the Corruflex 
} | line ...the joint from which all others are derived...is the Basic Single 
Joint shown on this page. Here is a dependable workhorse which will s 
solve many pipe expansion problems. Problems /f can't solve can be 
1. Before movement of any kind solved by other Corruflex Joints. 

Drawings | & 2 at left show accordion-like movement as the Basic 

Single Joint opens and closes to absorb axial movement. In Drawings 

3 & 4, note that maximum lateral deflection and maximum angular 

! rotation are obtained when joint is in median position. ADSCO can 

4 supply complete tabular data on the maximum amount of allowable 

I ; lateral and angular movement either side of center line. Under certain 

| = conditions, such as the addition of extra corrugations, the Basic Single 

we, Joint can be used to absorb combined axial and lateral or combined 
axial and angular motions. 

2. After axtal movement For assistance in laying out piping systems, a cordial invitation is 
extended to you to consult ADSCO’s engineering staff. Phone your 
ADSCO representative about this service or write the factory direct. 


Corruflex Single Joint 


A. Straight axial motion... basic 
single joint 


B. Combined axial and angular 
motion... two single jomts 
3. After lateral movement with tie rods 
C. Lateral ( parallel | = 
motion ... basic single joint == 


+++ 


Anchor 9 io Anchor 


. After angular movement 


EXPANSION JOINTS * HEAT EXCHANGERS * STEAM TRAPS STRAINERS * SEPARATORS * METERS . 


AMERICAN [PISTRICT STEAM COMPANY, [NC. 
NorTH TONAWANDA, NEW YORK 
Stace 1877 
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Announcement ! 


Continuous Fluid Cokin 


By arrangement with the Standard Oil Development 
Company. we are prepared to design and build Continuous 


Coking Units employing SOD’s new fluid-coking process, 


The process is especially adaptable for converting heavy 
fueloil or residuum into more valuable products. Charge-stock 
may be any reduced-crude or pitches that can be pumped to 
the unit. 
The distillate-products are high percentage of the 
throughput. The coke is produced small particles is 
handled as a fluidized solid. Operation is continuous. without 


periodic decoking. 


If you have a problem of improving your refinery balance, 
we would like to work with you. We are prepared to make 
economic-studies, estimates, and design-outlines, We are prepared 


to engineer and build SOD fluid-cokers adapted to your needs. 


C F BRAUN & CO 


Engineers 


ALHAMBRA CALIFORNIA 


HOUSTON SAN FRANCISCO 


CHICAGO 


YORK 
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COMPONENT 


METHANE 

E THANE 
ETHYLENE 
PROPANE 
PROPYLENE 
N-BUTANE 
BUTYLENES 
BUTADIENE 
HYDROGEN 
ACETYLENE 


MOLES OF GAS 


35.6 


2.4 


36.7 


0.5 
0.6 
0.5. 
0.8 
11.2 
0.8 


INLET 


35.6 
29 
36.2 
0.5 
10.7 
0.6 
0.2 
9.0 
0.0 


Removing Acetylene from Gas Streams by .. . 


Table 1. Mass spectrometer analysis of modified propane cracked gas (Conditions: Catalyst A, 40 psig, 500 space velocity, 500 F.) 


Selective Hydrogenation 


By this process with these catalysts, acetylene content in ethylene streams 


The Girdler Company 
Le 


uisville Ky 


ETHYLENE FOR. petrochemical 
processing must be almost completely 
free of acetylene in order to assure 
adequate catalyst life in the new cata 
lytic processes. In providing ethylene 
from refinery off-gases and hydrocat 
bon cracking, acetylene-ty pe 


compounds are produced which can- 


some 


not be removed completely in the nor 
mal fractionating procedure. By the 
selective hydrogenation 
scribed in this article, acetylene con- 
tent in ethylene streams can be re- 
duced to the minimum desired 

The methods which have been pro- 


de- 
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can be reduced below 10 ppm. 


Harold W. Fleming, W. M. Keely, W. Robert Gutmann, 


posed for removine the acetylenes 
from these olefinic gas streams have 
been hydrogenation. oxidation and ex- 
traction with a solvent such as dim- 
ethyl formamide. The removal by oxi- 
dation and extraction have never been 
accepted commercially. The only 
method thus far which has found com- 
mercial application is removal by 
hydrogenation. This method appears 
to be the most attractive to industry 
because the oletinie gas streams along 
with the hydrogen which is normally 
present can be passed over a fixed bed 
of selective hydrogenation catalyst and 
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the acetylenes removed by a simple 
and economical process. 

The literature. especially patent lit- 
erature, metals 
and their oxides and sulfides for the 
selective hydrogenation of acetylenes 
usually in the presence of other ole- 
fins. Among the other elements most 
often mentioned are: nickel. iron, co- 
halt, platinum. palladium, copper, sil- 
ver. cadmium, chromium, zinc, mag- 
nesium. molybdenum, tungsten, silicon 
and Many patents 
place emphasis on the selective re- 
moval of acetvlenes by hydrogenation 


describes the use of 


Vol 32, No y 
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without reducing the monoolefin con- 
tent of the gas stream.®** How- 
ever, one patent specifically teaches 
the hydrogenation of acetylene with a 
resulting increase in the olefin content 
of the purified gas stream. 


The use of coke gas in the 
production of chemicals requires the 
removal of essentially all the sulfur 
compounds normally present. In some 
instances these sulfur compounds have 
heen removed by catalytic processes. 
These catalysts are rapidly poisoned 
by trace quantities of acetylenes pres- 
ent in most coke oven gas. These acety- 
lenes were removed by hydrogenation 
and the catalyst found most satisfac- 
tory was molybdenum sulfide sup- 
ported upon active alumina. 


oven 


The production of ethylene from 
acetylene found application during 
World War IL when the German chem- 
ical industry selectively hydrogenated 
acetylene produced from calcium car- 
hide. The most widely used process 
was the one developed by l. (. Farben 
Industries, A. G. in which they used a 
palladium catalyst supported upon 
silica gel. This catalyst required peri- 
odic regeneration due to the deposition 
of polymers and tars. After about the 
fourth regeneration, the catalyst was 
exhausted and was replaced with a 
fresh charge. The process consisted 
of (1) three separate catalyst beds in 
one reactor with cooling between beds. 
(2) recycle of a portion of the gas 
leaving the hydrogenators, to which 
added sufficient hydrogen and 
acetylene to 


was 
maintain a concentration 
of acetvlene 
the reactor of 10 to 12 percent. and 
(3) the addition of steam to maintain 


in the eyele gas entering 


a concentration of 70 to 80 percent in 
the evele gas for the purpose of re- 
moving the heat of reaction and the 
polymers and tars from the catalyst. 
The composition of the crude gas pass- 
ing fromthe hydrogenation reactor was 
approximately that shown in Table A. 


per- 


The vield of ethylene was 8 
cent of theory based on acetylene used. 
After fractionation, the composition 
of the purified ethylene was approxi- 
mately that shown in Table B. 

In the United States the production 
of high purity ethylene from pyrolytic 
the 
acetylenes 


streams by selective hydro- 


vas 
has attracted 
much attention in the patent literature 


venation of 


but has not found application in in- 
dustry until the past five years. There 
has been no industrial application in 
the United States of the selective hy- 
drogenation of acetylene to ethylene 
or the removal of acetylene from coke 
oven gas because of the abundant sup- 


September, 


of light hydrocar- 


gas. 


ply and low cost 
bons from natural 

Girdler’s approach to the problem 
has followed the requirements of the 
chemical industry for a simple and 
economical process with low installa- 
tion and operating Catalysts 
were developed to operate within the 
conditions normally found in a plant 
for the recovery and purification of 
ethylene. These catalysts are effective 
over pressure ranges of 40 to 400 psig 
and temperature ranges of 300 te 600 
F. and require the addition of no 
steam or only relatively small quanti- 
ties of steam. Regeneration is required 
at infrequent periods. 


costs. 


Laboratory and Pilot Plant Devel- 
opment—In the development of cata- 
lysts suitable for the selective hydro- 
genation of acetylenes in the presence 
of ethylene, it was recognized that the 
following factors should be fully con- 
sidered: (1) the catalyst should be 
operative under conditions which nor- 
mally exist during the recovery and 
purification of ethylene from olefinic 
gas streams: (2) the catalyst should 
he capable of more or less completely 
removing the acetylenes with a mini- 
mum amount of ethylene hydrogena- 
tion; (3) due to the relatively large 
quantity of heat released during the 
hydrogenation of acetylenes, the cata- 
lyst should be operative over a large 
temperature range; and (4) as a result 
of the polymers which are formed un- 
avoidably, the catalyst must be capa- 
ble of withstanding numerous regener- 
ations. 

In the development of a selective 
hydrogenation catalyst. the composi- 
tion of the gas streams and the pres 
sures and temperatures at which they 
are available must be considered. The 
acetylenes may be removed from either 
the raw pyrolytic gas or from concen- 
trated ethylene streams. The concen- 
trated ethylene streams usually do not 
contain sufficient hydrogen for the 
hydrogenation of the acetylenes. 


TABLE A 
COMPONENT ou Mole Percent 
Eth 65 
Ethane ? 
Higher Hydrocartons $4 
Nitroget 
Acetylene 0 
H vdrager mit 35 
TABLE 
COMPONENT Mole Percent 
Et 94-46 
Ethane 1.5—2.5 
Acetylene 02-04 
Hydrogen and Nitrogen 1.0 
Higher Hydrocarbons races 
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quiring additional hydrogen from an 
outside source. If this hydrogen is not 
of high purity, inerts are introduced 
which may have to be removed again. 
Therefore, it is usually preferable to 
remove the acetylene from the raw gas 
stream before the ethylene is concen- 
trated. The advantage of processing 
the raw gas streams is that there is 
sufficient hydrogen present to saturate 
the acetylenes, making the process in- 
dependent of an outside source of 
hydrogen. The composition of these raw 
pyrolytic gas streams not only varies 
with the type of cracking process used, 
but also with the particular hydrecar- 
bon charged. These gas streams range 
in composition from 8 to 30 percent 
hydrogen, 25 to 45 percent olefins and 
0.1 to 2 percent acetylenes. These 
streams are available saturated with 
water at atmospheric temperature and 
a pressure from 1 to 400 
psig. Before the purification step, the 
raw gas is compressed in two or three 
stages so there is some choice of pres- 
sure for the selective hydrogenation 
of the acetylenes. 

The extent of removal of the acety- 
lenes usually depends on the process 
used in converting the ethylene to the 
desired product. At the present time, 
industry requires that the acetylene 
content of the concentrated ethylene 
be reduced to a minimum of 500 to 50 
ppm. However, to have commercial 
application, the catalyst must not con- 
vert more than 1-2 percent of the total 
ethylene to ethane. 

When acetylene is hydrogenated in 
the presence of ethylene, four reac- 
all of which are highly exo- 
thermic, may occur simultaneously 
over the catalyst. 


ranee 


(Hy, H; C,H, (1) 
77 (400 Btu/Ib. mole 

CH, 2H, GH, (2) 
138,000 Btu/Ib. mole 

+ H; > (3) 


61,000 Btu/Ib. mole 


> Unsaturated (4) 
higher molecular weight 
olefins and solid polymers 
and tars + heat 


Similar reactions could be written for 
other acetylenes and olefins. In a proe- 
ess for the recovery of ethylene from 
a pyrolytic gas stream, the best cata- 
lyst would be one which promoted Re- 
action (1) only, since the yield of 
ethylene would then be at a maximum. 
Since, in general, all catalysts tend to 
become less selective as the tempera- 
ture is raised, there is a possibility 
that a catalyst which promotes only 
Reactions (1) and (2) at the inlet 
temperature of a catalytic reactor, will 
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Sketch shows general ar- 
rangement of assembled ex- 
changer. Tube bundle is in- 
stalled through rectangular 
opening in the top on which 
tube sheet rests. 


Exchanger shell, 15-feet in diam- 
eter, of welded construction, as 
designed and built in the A. O. 
Smith vessel shop. 


COOLER FOR GAS 


A case history of A. O. Smith design, 
engineering and manufacturing skill 


it required the combined pressure vessel and heat 
exchanger shops of A. O. Smith to produce this, and 
similar coolers, for the Gas Dynamics Facility of the 
Arnold Engineering Development Center at Tulla- 
homa, Tennessee. They will cool air for a supersonic 
wind tunnel. Thermal capacity of this cooler is ap- 
proximately 85,000,000 BTU hr. It is designed for 
140 psi on the water side, full vacuum on the air side, 
and to handle as much as 1,890,000 pounds of air per 
hour with inlet temperatures as high as 410° to 435° F, 


The shell, above, is so big and tolerances so exacting 
that its construction required the services of a manu- 
facturer with a proved record of diverse vesssel experi- 
ence to fabricate it. It is a weldment, 15 feet in diam- 
eter. Yet, maximum out-of-round tolerance is but 4 
of wall thickness and the ends of the vessel are 
perpendicular to axis within—O° 10’. Clearance be- 
tween baffles and the tube bundle, when installed, is 
held to 0.125 inch to prevent air by-pass. 


Few manufacturers can take on the responsibility for 


such a vessel and at the same time provide the equally 
exacting tube bundle which it houses. 
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EXCHANGERS 


- 


Tube bundle for exchanger as designed and built in the A.O. Smith heat exchanger shop. 


DYNAMICS 


The tube bundle, providing approximately 80,000 This outstanding example of vessel and exchanger fab- 
square feet of outside surface, is made up of 44-inch rication in one shop reveals the capacity of A. O. Smith 
tubes and aluminum fins spaced 12 to the inch, me- 
chanically bonded to the tubes. Multiple floating 
heads, of A. O. Smith design, assure freedom from 
thermal stress, meet the extreme operating conditions 
in service and permit ready accessibility for replace- 
ment of a portion of the bundle or individual tubes. 


MILWAUKEE « HOUSTON 


Corporation to satisfy your most exacting pressure 
vessel and heat exchanger problems. Opportunities 
are invited to assist in planning, designing and fabri- 
cating complete vessels and thermal transfer units. 
Inquiries will receive prompt and expert attention. 
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promote Reaction (5) at the higher 
exit temperature resulting from the 
heat evolved in the hydrogenation of 
acetylene in an adiabatic reactor. Since 
the heat evolved in Reaction (3) would 
tend to increase the rate of that reac- 
“run-away” 


tion, the phenomenon of a 
which 


reaction might result, in most 
of the desired product, and perhaps 
the reactor also. would be destroyed. 
It is necessary, therefore, that a cata- 
lyst be selective over a range of tem- 
peratures considerably wider than the 
range indicated by the temperature 
rise obtained in the hydrogenation of 
the acetylene present. Greater operat- 
ing safety will be afforded as this 
selectivity range is increased. In addi- 
highly desirable that the 
range of operating temperature be 
great enough to cover any temperature 
rise which might result from “upsets” 
in plant operation. 

It is indicated by the literature that 
some polymer and tar formation (Re- 
action 4) is expected to take place over 
a hydrogenation catalyst. In addition, 
compounds such as butadiene, propa- 
diene, and cyclopentadiene which poly- 


merize readily are generally present in 
gas streams from pyrolytic eracking. 
Therefore, the catalyst must be capa- 
ble of maintaining its activity and 
selectivity after many regenerations 
because polymer and tar formation is 
known to cause loss in activity which 
can only be restored by periodic re- 
generations. The catalyst must be phys- 
ically strong to prevent excess dusting 
or crumbling during its life in’ the 
hydrogenation where it must 
withstand the deposition and removal 
of polymers and tars, and the effects 


cases 


of steam and air during regeneration. 
In the 
these highly 


necessary to 


laboratory development of 
selective catalysts it was 
many active 
hydrogenating and sup- 
port materials. Hundreds of tests were 
conducted to establish: (1) seleetivity 
over wide temperature ranges, (2) the 


investigate 
components 


leneth of the process evele and (3) 
catalyst life and phvsical characteris 
ties under the proposed operating con- 
ditions. The laboratory test unit 
a jacketed reactor type using a boiling 
liquid te maintain isothermal condi- 
tions and to simplify temperature con- 
trol. The desired gas composition was 
The feed vas 
was passed through saturators in a 
constant temperature bath to give the 
required of water 
vapor and high boiling hydrocarbons 


was 


prepared in evlinders. 


partial pressure 


before entering the test unit. The gas 
flow was controlled with a needle 
valve and measured with a wet test 


meter. 
The acetylene content of the effluent 
gas was determined gravimetrically by 
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bubbling a measured quantity of gas 
through a concentrated solution of 
silver nitrate, diluting with water, fil- 
tering. drying and weighing the pre- 
A quick qualitative meas- 
used for 
screening catalyst activity. After bub- 
bling 12 liters of purified gas through 
two test tubes in series, each contain- 
ing 10 ml of concentrated silver ni- 
trate solution, and pouring the con- 
tents of the two test tubes into 500 ml 
of distilled water, the turbidity of the 
resulting solution was observed. Slight 
turbidity indicated less than 10 ppm 
of acetylene, a transparent cloudiness 
10 to 50 ppm and an opaque solution 
50 ppm or greater. A quick adjust- 
was 


ipit ite 


urement of acetylene was 


ment of operating conditions 
made based upon the results of the 
qualitative test. Quantitative measure- 
ments were obtained only after the 
qualitative test indicated 10 ppm or 
less of acetylene. 

It is of the utmost importance to 
know if the catalyst is selective. Since 
mass spectrometet analyses were not 
feasible for screening a large number 
of catalysts, a quick practical method 
was developed. Once the products of 
hydrogenation of a given gas stream 
were established by mass spectrometer 
analyses, it was possible to calculate 
the percent of ethylene hydrogenated 
to ethane by means of a simple Orsat 
analysis for unsaturated hydrocarbons 
determined on the inlet and outlet gas. 
The Orsat analysis consisted of scrub- 
bing both inlet and outlet gas streams 
to constant volume with fuming sul- 
furic acid. Rapid and reproducible 
results were obtained with fuming sul- 
furic acid as long as saturated hydro- 
carbons above C. were substantially 
absent from the gas streams. 

It is imperative that the operating 
characteristics of the catalyst obtained 
on a bench seale unit can be corre- 
lated with the commercial unit. To be 
certain that the minimum temperature 
required on the bench scale isothermal 
unit for the removal of acetylene was 
about the same as the minimum aver- 
age adiabatic temperature of a large 
catalyst bed in a commercial unit for 
comparable acetylene removal, a pilot 
plant run was conducted using an adi- 
abatic bed. When the size of 
catalyst was used in both bench-scale 
and pilot plant units, the agreement 
between temperatures was excellent. 

The selectivity of each catalyst 
studied was determined by observing 
the quantity of acetylene and ethylene 
hydrogenated over a wide range of 
temperatures. The minimum tempera- 


same 


ture necessary to hvdrogenate the acet- 
vlene was determined as well as the 
which 


maximum temperature above 


excessive quantities of ethylene were 
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hydrogenated. In most cases, the com- 
plete range of pressures over which 
the catalyst was operative was not de- 
termined since the pressure had al- 
ready been established from the proc- 
ess conditions. The operating time be- 
tween regenerations was determined 
as well as the effect of repeated re- 
generations on the activity and selec- 
tivity of the catalyst. Prior to and 
after each regeneration, the catalyst 
was inspected for physical deteriora- 
tion and its crushing strength deter- 
mined, Alterations were made in the 
composition and method of compound- 
ing to overcome any undesirable char- 
acteristics that showed up. 

The Girdler Research Laboratories 
have developed three selective hydro- 
genation catalysts (designated as cata- 
lyst “A.” “B” and “C”) for the treat- 
ment of three different types of gas 
streams: (1) streams resulting from 
the thermal cracking of ethane; (2) 
streams from the thermal cracking of 
propane; (3) streams from the ther- 
mal cracking of heavy hydrocarbons. 
Other streams from refinery opera- 
tions may also be treated with these 
catalysts, the catalyst de- 
pending on the gas composition. 


choice of 


Laboratory and Pilot Plant Data 
Tables 1 through 4 give data and 
operating conditions representative of 
each of the catalysts developed. Tables 
1 and 2 are representative of the gas 
streams produced from the thermal 
cracking of propane and ethane re- 
spectively with the exception that most 
of the ethane and propane has been 
replaced by methane. Table 3 is rep- 
resentative of a concentrated ethylene 
stream. Table 4 is an example of a gas 
stream produced from the cracking of 
heavy hydrocarbons. The composition 
shown under “Inlet” represents the 
number of moles of each component 
fed to the reactor, whereas the compo- 
under “Outlet” repre- 
sents the composition corrected to the 
same methane basis as that of the inlet 
gas on the assumption that there has 


sition shown 


been no methane produced or lost in 
the process. The necessity of this cor- 
rection results from the contraction in 
volume during process. 

The 


analyses on a pyrolytic 


results of mass spectrometer 


gas obtained 
and treated 


from cracking 


over ( ataly st \ are show n in Table a 


propane 


Only 0.5 mole percent ethylene and 
0.2 mole percent propylene were hy- 
drogenated. It is interesting to note 
that all of the butadiene hydrogenated 
was butvlenes. Similar 
data were obtained with this catalyst 
over an operating temperature range 
of 100 to 600 F. The acetvlene re- 


converted to 


REFINER 


32, No. 9 


moval was complete to less than 
10 ppm. 

The results of a mass spectrometer 
analysis on a pyrolytic gas obtained 
from ethane cracking and treated over 
Catalyst B are summarized in Table 2. 

Only 0.5 mole percent of ethylene 
was hydrogenated and the acetylene 
removal was complete to less than 10 
ppm. This catalyst is just as selective 
at 600 F. as at 450 F. and is not 
poisoned by small amounts of carbon 
monoxide and dioxide. Similar results 
are obtained over the pressure range 
of 45 to 155 psig. 

In plants that have been processing 
ethylene with appreciable quantities of 
acetylenes, it is frequently desirable 
to use higher purity ethylene. These 
plants usually are not designed so that 
the raw gas can be treated for acety- 
lene removal without major equip- 
ment changes. Therefore, the acetylene 
must be removed after the ethylene 
has been concentrated. Since the hy- 
drogen has been removed during puri- 
fication, additional hydrogen must be 
added. This hydrogen should be of 
high purity to keep the addition of in- 
erts to the concentrated ethylene as 
low as possible. A mass spectrometer 
analysis of such a stream passed over 
Catalyst A is shown in Table 5. The 
purity of the ethylene has been re- 
duced as a result of the necessity of 
using impure hydrogen. The acetylene 
was reduced to less than 50 ppm. 

Another gas stream from the crack- 
ing of heavy hydrocarbons, contain- 
ing about 2 percent acetylene, 11 per- 
cent carbon monoxide and a few grains 
of organic sulfur compounds, was 
treated successfully with two catalysts. 
Catalyst C is required if the organic 


sulfur compounds are not removed. 
With a sulfur-free gas stream either 
Catalyst A or C gives satisfactory 


performance. The results of a mass 
spectrometer analysis on this gas 
stream, free of sulfur compounds, 
treated over Catalyst A are summar- 
ized in Table 4. 

The selectivity was excellent. None 
of the ethylene or propylene was hy- 
drogenated or reacted with carbon 
monoxide and hydrogen as in the Oxo 
reaction. This catalyst was also selec- 
tive over the temperature range of 350 
to 600 F. The acetylene was reduced 
to less than 10 ppm. 

In addition to the gas streams shown 
in Tables 1 through 4 which require 
a catalyst that is selective between 
acetylenes and monoolefins, a new 
type of gas stream made by the Sachsse 
process is attracting considerable in- 
terest among chemical companies. It 
is composed of hydrogen and carbon 
monoxide in about the ratio of 2 to 1 
and is contaminated with about 3000 


PETROLEUM 


September, 1953 


ppm of oxygen and 1000 ppm of acet- 
ylene. In the purification of this gas 
stream it is required that the acetylene 
and oxygen be removed without the 
loss of any carbon monoxide. Both 
C and B catalysts were found satisfac- 
tory at 400 and 500 F. respectively, 
and an operating pressure of about 
100 psig. 

The pilot plant runs were made 
using an adiabatic reactor containing 
approximately 0.3 cubie foot of cata- 
lyst. When the same size of catalyst 
was used in both bench-scale and pilot 
plant units, the agreement between 
temperatures was excellent. The re- 
moval of the acetylene was complete 
to 5-10 ppm. From 0 to 1 mole percent 
of the ethylene was hydrogenated to 
ethane. 70 mole percent of the acety- 
lene to ethane and about 30 mole per- 
cent of the acetylene to gaseous, liquid 
and solid polymers and tar. The com- 
position of the polymerized acetylene 
products ranged from Cy, olefins to 


TABLE 2 


Modified Ethane Cracked Gas—Mass 
Spectrometer Analysis 
(Conditions: Cotalyst B hy pri. 1000 space velocity, 
a ) 


Moles of Gas 
COMPONENT | Inlet Outlet 
Methane | | gaa 
Ethane 17 | 19 
Ethylene | 328 32.3 
Propane ol 
Propylene | 1.1 
Butenes 03 03 
Butadiene | 03 | 03 
Acetylene | o4 
Hydrogen 24.7 25.5 
Carbon Monoxide 1.5 1.5 
Carbon Dioxide 0.2 | 02 
TABLE 3 


Concentrated Ethylene Gas—Mass 
Spectrometer Analysis 
(Conditions: Catalyst A, 380 psig, 500 space velocity, 
480 F.) 


Moles of Gas 


COMPONENT Inlet Outlet 
Methane 10 1a 
Ethane 11.5 
Ethylene 84.2 83.1 
Hydrogen 3.7 M4 
Acetylene 12 an 


TABLE 4 


Modified Heavy Hydrocarbon Cracked Gas 
—Mass Spectrometer Analysis 
(Conditions: Catalyst AT 500 space velocity, 


Moles of Gas 


Outlet 
Methane 23. 23.0 
Ethane 14 2.1 
Ethylene 240 24.0 
Propane 0.2 
Propylene 

Butene 2 2 
Acetyiene 2.3 on 
Hydrogen 6.0 


COMPONENT Inlet 
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solid polymers that were deposited on 
the catalyst. 


Commercial Operation— lhe activ- 
ity, selectivity and ruggedness of these 
catalysts have been demonstrated by 
operation in commercial units as pre- 
dicted by laboratory and pilot plant 
experiments. The length of the process 
cycle during commercial operation has 
been about as expected from labora- 
tory studies. Selectivity has been even 
better than predicted from the labora- 
tory work and there has been no tend- 
ency whatever for the reaction be- 
tween excess hydrogen and olefins to 
get out of hand, causing a run-away 
reaction. The correlation of operating 
temperatures between bench-scale and 
pilot plant testing and commercial 
operation has been good as long as 
polymer and tar formation on the cata- 
lyst with the commercial raw gas was 
comparable to that obtained in the 
laboratory. Otherwise operating tem- 
peratures as much as 50 to 75 F. 
higher were required. 

Since the composition of the process 
gas and the operating pressure vary 
widely from plant to plant, it is neceés- 
sary that these considerations deter- 
mine the selection of the catalyst. 
Three factors determine the choice of 
the proper catalyst: (1) the concen- 
tration of hydrogen and ethylene, (2) 
the operating pressure and tempera- 
ture, and (3) poisons. The best selec- 
tivity is obtained for a given process 
gas if the operating pressure and tem- 
perature is not fixed but is determined 
from laboratory data. If a plant has 
already been built and it is decided to 
add an acetylene removal unit and one 
of the standard hydrogenation cata- 
lysts will not give the desired selec- 
tivity, a satisfactory catalyst can be 
obtained by modifying one of the 
standard catalysts or by developing a 
new one, 
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Vote Confidence 


Catalytic on-time on-budget service has earned 


a vote of confidence from all the blue-chip or- 
ganizations listed below—repeat orders from 


most of them. We at Catalytic are proud that 


so many important petroleum and chemical 


for 
—— 15 cost-plus contracts in five years. 


CATALYTIC 
CONSTRUCTION COMPANY 


1528 WALNUT STREET, PHILADELPHIA 2, PENNA. 
In Canada: 

Catalytic Construction of Canada, Limited: Sarnia, 

Ontario 


@ Alan Wood Steel Compony 
Conshohocken, Pa. 

@ Albotros S. A. Belge 
Antwerp, Belgium 

@ Allied Chemical & Dye Corporation 
Omaha, Nebraska 

@ “Argentine Government 
La Platte, Argentine 

@ “Ashland Oil & Refining Compony 
Ashland, Kentucky 

@ “Atomic Energy Commission 
New York 

@ “Atomic Energy Commission 
Oak Ridge, Tennessee 

@ Atomic Energy Commission 
Schenectady, N. Y. 

@ “California Refining Company 
Perth Amboy, N. J. 

@ ‘Canadian Oil Refineries, Ltd. 
Sarnia, Ontario, Canada 

@ “Continental Oil Company 
Ponca City, Oklahoma 

@ *Crown Central Petroleum Corp. 
Houston, Texas 

@ Daikyo Oil Company 
Yokkaichi, Japan 

@ “General Electric Company 
Schenectady, N. Y. 

@ *Guilf Oil Corporation 
Pittsburgh, Pennsylvania 

@ “Houdry Process Corporation 
Philadelphia, Pa. 

@ “International Minerals & Chemical 

Corporation 

Chicago, lilinois 

@ “Leonard Refineries, Inc. 
Alma, Michigan 

@ Ohio Oil Company 
Robinson, lilinois 

@ Pennsylvania Salt Mfg. Company 
Philadelphia, Pa. 


_ companies so often recognize our ability and 
devotion to their interests. 


@ “Petco Corporation 
Blue Island, Illinois 

@ Petrol Terminal Corporation 
Texas City, Texas 

@ Polymer Corporation, Ltd. 
Sarnia, Ontario, Canada 

@ *Pure Oil Company 
Chicago, Illinois 

@ Pusey & Jones Corporation 
Wilmington, Delaware 

@ *Rohm and Haas Company 
Bristol, Pa. 
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Sunray, Texas 

@ “Sharples Chemicals Inc. 
Wyandotte, Michigan 
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Toledo, Ohio 
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Paris, France 
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@ *Socony-Vacuum Oil Company 
Paulsboro, N. J. 

@ “Standard Oi! Compony of Ohio 
Cleveland, Ohio 

@ Standard Oil Company of Texes 
El Paso, Texas 

@ “Sun Oil Company 
Philadelphia, Pa. 

@ Sun Oil Company, Ltd. 
Sarnia, Ontario, Canada 

@ “Susquehanna Pipe Line Company 
Toledo, Ohio 

@ “Tide Water Associated Oil 

Company 

Bayonne, N. J. 

@ U.S. Bureau of Mines 
Rifle, Colorado 

@ U. S. Novy 
Norfolk, Virginia 

@ “Union Oil Company 
Wilmington, California 
*Repeot clients 


ATALYTIC ON-TIME, 
_ON-BUDGET SERVICES 


PerroteuM REFINER 


—Vol. 32, 


a” 
“ 
a 
| 
| 
- 
‘ 
¥ = = 
Typicel of our werk for long-time customers is 
| 
‘ 


Service 
EXCHANGERS 


HEAT 
EXCHANGERS 


FOR PETROLEUM & 
CHEMICAL INDUSTRY 


Performance Engineered to fit 
YOUR heat transfer needs 


DESIGN 
FABRICATION 
REPAIR 


Your inquiries are cordially invited 


“TEXAS ‘METAL 
FABRICATING COMPANY 


September, REFINER 


| 
. | 
| 
g 
| 
| 
¢ Vr 
APL ASM ond ASME | 
Code Censtruction | | 
fer Constrwetien in 
ferroes end NowFerrets >. BC CASTS 
145 


IN RELATIVE UNITS 


SELECTivITY 


CONVERSION IN RELATIVE UNITS 


2 3 


FIXED BED REACTOR 
(PISTON FLOW) 


STIRRED POT 
REACTOR 
(FLUIDIZED REACTOR) 


4 


Figure |. For a single set of conditions, selectivities of fixed and stirred pot reactors compare this way . 


Two Questions About .. . 


Ethylene Oxide by Direct Oxidation 


1. How does direct oxidation compare in cost with the chlorohydrin route: 


2. What are the merits of a fixed-bed vs. a fluidized bed? 


Ralph Landay, Scientific Design Company, 


New York 


ETHYLENE OXIDE and glycol 
(the latter readily made from oxide) 
are among the largest volume organic 
chemicals manufactured in the United 
States. By 1955. the Defense Produc- 
Administration have pro- 
jected a production of about 900,- 
000,000 pounds per year of ethylene 
oxide. 

At present, more than half of the 
ethylene oxide made is produced by 
the older chlorohydrin process, which 
consumes about two pounds of chlo 
rine per pound of ethylene oxide. As 
such, it represents the second largest 


tion goals 


single use for chlorine. 

In the past 15 years, ethylene oxide 
has been produced commercially by 
direct oxidation of ethylene by only a 
single producer in the world. This 
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article describes brietly the direct oxi- 
dation process developed and licensed, 
and engineered by Scientific Design 
Company. Inc., over nearly seven 
years, and now in the course of com- 
mercialization in a number of coun- 
tries--the only such plants outside the 
domain of the aforesaid original single 
producer. 


Chlorohydrin Process—Il1 the 
chlorohydrin process, ethylene is bub- 
bled through a solution of chlorine in 
water. A dilute solution of chlorohydrin 
in water is obtained. The acid solution 
is neutralized, and then saponified with 
lime: ethylene oxide is distilled off 
and purified, while the solution of 
caleium chloride, too dilute for re- 
covery, is discarded. 
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Normally, the efficiency (on a molal 
basis) of conversion of ethylene di- 
rectly to ethylene oxide by this process 
is 75-80 percent. The balance is either 
lost in the tail gas, or converted into 
by-products (ethylene dichloride, di- 
chlorethyl! ether, etc.), or lost as glycol 
in the waste calcium chloride water. 
Per pound of ethylene oxide, the 
ethylene consumption is therefore 0.79- 
0.84 pound, while the chlorine con- 
sumption is roughly 2 pounds per 
pound oxide. The lime consumption 
(possibly substituted for in part by 
limestone) is about 2.0 pounds per 
pound oxide. 


Direct Oxidation of Ethylene— 
In contrast to the chlorohydrin process, 
which uses chlorine to oxidize the 
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De- 
sign Company process oxidizes ethyl- 


ethvlene molecule, the Scientific 


ene with oxygen (such as in air, ete.) 
with the aid of a catalyst. and absorbs 
the oxide in a simple scrubbing sys- 
tem. followed by distillation and puri- 
fication. The reaction was first dis- 
covered by Lefort. a Frenchman, and 
has since been studied by Twigg who 
suggested a reaction mechanism. The 
only by products of the reaction are 
carbon dioxide and water and almost 
no acetaldehyde is found in the prod- 
uct, which is thereby quite pure in con- 
trast to that made from chlorohydrin. 
The reasons for this lie in the fact 
that all other intermediate reaction 
products, such as acetaldehyde, are 
extremely rapidly oxidized under the 
conditions of the reaction to carbon 
dioxide. 

With these two advantages, it is 
hardly surprising that considerable at- 
tention has been given to the com- 
mercial development of such a proe- 
ess. Many substantial industrial groups 
in the United States and Europe have 
conducted research looking toward the 
attainment of a feasible method. 
Nevertheless. it has not been an easy 
task, as is evidenced by the relatively 
large proportion of world oxide pro- 
duction still being made by the chloro- 
hydrin route. 

The Scientific Design Company 
process was successfully developed by 
careful attention to all of the factors 
which are necessary for commercial 
success. A brief account of the prin 
cipal accomplishments follows: 


(1) Yields have been raised, on a 
satisfactory commercial basis, until 


they begin to approach those of the 
chlorohydrin process, Actually, withi 
certain limits, vields are not inflexible 


but can be varied to permit forced op 
eratt wl ict 1 le cornice cul 

Stances, 18 advantageous In general 
vields of pure ethvlene oxide im = the 
range of 55-65 percent of theorv (on 
a molal basis) are readily attained, ar 
even 70 percent is possible under ce 
tain special conditions. These ie] 


e equivalent to ethylene consump 


tions ot 0.92-1.16 pounds per pound of 


ethylene oxide. From another point of 
view, the etiicrency the process, 
under commercial « nditions, ts nearly 
the maximum which it ts believed cat 
theoretically he obtained, and the st 


that could le expected ot turther re 
finements vould be the possible 
crease of a few points in this efficiency 
However, as long as the fundamental 
reaction kinetics prevail (and these are 
now very well established as au 


thentic), the area tor such improve 
Thents vers atrre 

(7) ( apital costs have heen reduced 
substantially by careful engmeering at 


rent desiuns have given cost estimates 
of high precision, based on purchasing 
ind erection, either c: mpleted 


and these show that the 


- 


Figure 2. First large pilot plant developing the process looked like this 


100 percent flexible 


hydrin plant ot the 


ints thereot, have 
While the catalyst plays an essential 
role in the process, engineering and 
operating factors are perhaps just as 
important, in every step, in order to 
arrive at a truly commercial process. 
Comparison of Direct Oxida- 
advantages of the SD process given 
above must also be added the basic eco- 
nomie advantage offered by the direct 


(3) Rugwed new 


oxidation process. There are obviously 
two economic factors to consider 
ital investment and operating costs. 
capital cost comparison is somewhat 


operability and rap 


difficult to make because it depends 
upon whether one makes or purchases 
ethylene. and makes or purchases chlo 
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J 
capital costs are now, within the pre into the various derivatives of oxide, 
cision of calculation and estimation including glycol. The system is, there 
practically the same as those of a chlo fore, a feature not 
same capacity. always found in prior work on direct 
equipment, and automatic control, 
have produced designs which feature 
from upsetting conditions * 
(5) Caretul study has been given t if 
t fire and explosion ha 
bxperience «} vs that these are 
genuine and must he ave ided by botl 
eve nt il a t anal vsis lesign and operational safeguards 
oft the + variables 7] 6) Like the hlor {rin pt 
the SD direct oxidation process is als 
capable of producing substantiall a 
its product as oxide im pure for 4 
nearly s which can then be convert t 
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How to Simplify 
Pilot Stream Analysis 


PROBLEM: 


7 1. To determine instantaneously effects of changes in tempera- m 

FAC | Ss ture, pressure, flow rate, etc., in the pilot stream; 
2. To perform continuous multi-component analysis on the 
pilot stream; 


3. To measure reaction rates under stream conditions; 
4. To determine infrared analytical points for future process 


O N plant control. 
SOLUTION: 


The Model 14 Multi-Component Analyzer. 


Re 


: Pilot plant problems require instruments with the flexibility of 

I N F RAR E D laboratory spectrometers and the ability to operate continuously, 

characteristics of the process plant analyzers. The Model 14 

Multi-Component Analyzer, designed to solve the specific prob- 

lems of the pilot plant, meets these requirements. It records con- 

tinuously—on a six minute cycle—the concentration of up to six 

FOR THE components in a liquid or gas stream. A multi-point recorder 

plots the absorption of the various components. The instrument 

is ruggedly mounted in a mobile console and may easily be moved 

to the location of the pilot stream. With proper accessories the 

instrument may also be operated as a single beam infrared spec- 

PROCESS PLANT trometer. The instrument may either be purchased outright or 
rented. 

Perkin-Elmer manufactures a 
complete range of instruments 
and accessories for all types of in- ie ; 
frared applications in the labora- | 
tory and in the process plant. _ 
Extensive laboratory facilities are . 
maintained, and are available for 
evaluation of infrared analytical a 

THE ONLY COMPLETE RANGE OF INFRARED techniques for specific plant or 
INSTRUMENTS TO MEET ALL REQUIREMENTS laboratory problems. Complete 
information will be sent on request. components. Chart width is 10%". 


FOR THE PILOT PLANT—Model 14 Multi-Component Analyzer— 
Continuously records the concentration of up to six components in Ls 
© pilot process streom on o six-minute cycle. Ideal for tracking the 
effects of temperature, pressure, etc., changes in o pilot stream. 


FOR THE PROCESS PLANT—Mode/ 93 BICHROMATOR® Analyzer 
—For continuous contro! of liquid or gas streoms. Records the 
ratio of any two wovelengths chosen. Thermostotied; enclosed 
in explosion-proof containers. 


FOR THE PROCESS PLANT—Mode/ 105 TRI-NON* Anclyzer 
—Highly stable and sensitive. Suitable where there is con- i 
siderable interference from stream components. Thermo- 2" 
stotted; enclosed in explosion-proof containers. 


*Trademark The Perkin-Elmer Corporation 


Please send the bulletins checked 
Model 14 Models 93 and 105 The Perkin-Elmer Corporation, 813 Main Avenue, Norwalk, Conn, 

Southern Regional Office: New Orleans, Louisiana 


COMPANY For Optical Design and Electro-Optical Instruments 


= PERKIN ELMER 
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The above alchemical symbols represent lime- 
stone, coal, and salt, basic ingredients used in the 
lime-soda process to obtain caustic soda. These 
ancient symbols are portrayed in the entrance- 
way to Wyandotte’s new research center 
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WYANDOTTE 


CHEMICALS 


Wyandotte 


For a dependable supply of caustic soda 


For over 63 vears, Wyandotte has been a dependable producer 
of caustic soda, 

In the petroleum industry, where caustic is used principally 
for removal of sulphur compounds and other objectionable im 
purities, Wyandotte has long been a steady supplier. Through 
periods of long and short supply, Wyandotte customers have 
benefited from a dependable and reliable source for caustic soda. 


For safe, sure transportation of caustic 


Wvandotte’s fleet of caustic tank cars contains the MA-4 caustic- 
proof lining. This lining prevents iron pick-up in transit 
assures purity on arrival! 

The cars are insulated to prevent solidification of liquid caustic 
in any weather. Each shipment is analyzed during loading to be 
certain your specifications are met. 


For help in caustic handling problems 


Wyandotte has had much experience in the economies of caustic 
handling. Skilled technical service men are available to help you. 
They'll work with you in the construction of caustic handling 
and storage systems. Contact Wyandotte today, 


Wyandotte Chemicals Corporation, Wyandotte, Michigan 


Offices in Principal Cities 


yandotte 


CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash Caustic Soda Bicarbonate of Soda « Chlorine « Calcium Carbonate « Calcium Chloride « Glycols 
Synthetic Detergents « Agricultural insecticides ¢ Soil Conditioners « Other Organic and tnorgamie Chemicals 
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the consumption of raw materials. 
8 pounds of chlorine and 0.74 p 


rine. If neither ethylene nor chlorine 
are made, the capital investment is 
about the same for both processes If 
one makes ethylene as well, the capital 
investment required is somewhat 
greater for the direct oxidation proc 
ess, due to the slightly larger ethyl- 
ene plant required. If one must make 
chlorine in to ethylene, the 
capital investment required for the 
chlorohydrin process is considerably 
greater. Perhaps the best simplification 
of this process is to forget the invest- 
ment in either ethylene or chlorine 
plants, but use current market prices 
for both these commodities in making 
an operating cost comparison, since 


addition 


normally these prices reflect a return 
on the investment satisfactory to the 
owners of the plants producing them. 
In making a comparison of operat- 
ing costs one must consider raw ma 
terials, utilities, direct labor, mainte 
nance, overheads, and fixed charges. 


(1) Utilities charges in the Unite: 


States form a small part of the total 
ost and are nearly the same t botl 
processe Phu they ire not a sie 


mihcant item m any Cost comparison 


direct oxida 
thon process ire somewhat less be 


cess 1 bast ally Simpler 


than the chlorehydrin process. How 
eve m terms of proportionate cost 
the «differences are small and not a 
pre t the direct 
xidation | 
Maint ince ts f t! lire 
int «are b usly 
blems and lime-handling 
juipment It ‘ mamte 
nha i few thie Irin 
poten but if the add triamnte 
na e the st epla thre ital t 
! red b li ct x lat thre 
ma there tlhe difference betwe 
(4) Al nee ny en 
batte \ ire ib he i ! 
ippre alole lifferet ext thre 
‘ 


Thus, it is seen that the prime dif 
ference between the two processes lies 
in the consumption of raw materials. 
The chlorohydrin 


process requires 


about chlorine and 


about 0.80 pound of ethylene, and pro 


20 pounds ot 


duces 0.22 pound of ethvlene dichlo 
ride per pound of ethylene oxide. 
If one and 
ethylene contained in the by-products, 
about 1.8 


allows for the chlorine 


the net 


consumptions are 


THUS, IT |S seen that the prime difference between the two 
The 


processe € n 

chlor nyoarin process require about 

err e while tne airect oxiaation 

he 


pound of chlorine and 0.74 pound of 
The direct oxidation process 


ethylene 
may require about 1.01 pounds of 
ethylene and no chlorine.’ Thus. it is 
seen that 1. pounds of chlorine are 
used to save 1.04 pounds minus 0.74 
pound, or OO pound of ethylene. 
Hence, is that 
pounds of chlorine must be consumed 
pound of the 


obvious since © 
to save l 
chlorohydrin process is only economic 
when the price of ethylene is greater 
than six times that of the chlorine 
price. Parallel with the development 
of the direct oxidation process, there 
availability 
of several good processes for cheap 
and abundant ethylene. and at the 
current writing ethylene prices are 
figured at about) 4.5-5.0 and 
chlorine prices at 5.0 cents. Thus, there 
i favor of 


has come the general 


cents. 


is a strong advantage in 
direct oxidation. The prices of lime 
and limestone have been neglected as 
minor. but they are. 


these costs are 


nevertheless, an additional penalty 


against chlorohydrin. 


At present prices for ethvlene and 


chlorine. the difference in cost for 
ethylene oxide produced by the two 
alternate processes is, for typical situ- 
ations, about 3.0 cents per pound. For 
a plant producing 4 million pounds 
per year, this means a savings of $1.2 
materials 


million per year on raw 


alone. 


The question of the ethylene dich! 
oride by product deserves one further 
excluded from 


mention. It has been 


the foregoing calculation by correct 
ing the chemical consumptions for the 
ethylene and chlorine converted into 
dichloride. which amounts to crediting 
the process for the by-product at raw 
material cost. This may seem unfair. 
but is almost valid, because ethylene 
made in a 
directly 
from that it 


could easily be appended to a direct 


dichloride is so readily 


separate, small installation 


ethylene and chlorine. 
oxidation plant and thus put the two 
processes on the same basis. In such 
the only difference would be 


the extra cost of making the dichloride 


a case, 


directly, and this is very small-being. 
rather, balanced out by the lime con- 
sumption of the chlorhydrin process. 
The principal point of difference un- 
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der these circumstances would be that 
dichloride must always be made in 
the chlorohydrin process, regardless of 
market conditions, but not so in the 


direct oxidation case. 


Technical Considerations in Di- 
rect Oxidation 
1. Wechanism 


kineti« 
reaction 


Twigg developed data to 
establish the relative rates 
and, in general, had reasonably good 
results from his simple bulb studies. 
However, a study of his rate constants 
showed considerable fluctuation. The 
Scientific Design Company studied his 
data, and found that a modification of 
his kinetics resulted in a better cor- 
relation of his own data. This modi- 
fied mechanism was then applied to 
laboratory data in flowing tube ex- 
periments for different 
ditions. and resulted in re-evaluation 
of the Twigg constants, with modifica- 
tions particularly for his less accurate 
constants. The kinetic equations thus 
obtained were arranged to express the 
selectivity as a function of conversion, 


widely con- 


at any given point. Selectivity is de- 
fined as the percent of ethylene re 
acting which goes to ethylene oxide, 
and is. therefore, a measure of catalyst 
efficiency. These differential equations 
could be applied to a commercial re- 
actor in one of two wavs: 


(1) For a stirred vactor, wu 
vhich the conditions at all pomts are 
those of the exit gases, the point con 


ditions are also the actual conditions, 


and the mathematical curve 


selectivity 
vs. conversion is readily obtained for 
any particular set of mitial boundary 
conditions. Such a case w ld be found 
im a conventior lized lense bed 
react is te | n to have 
neariv a peris pot ictor 
>) For i ch bed Tre 
ict th I pe f e equa 
tions l have to! ‘ ited from 
the 1 il | ‘ nedit s to the 
lesired final sta 
A number of different cases were 


constants obtained in small laboratory 


set up and solved, using the 
reactors. The curves for the two types 


of reactors obtained for each 
case, Then. suitably corrected for the 
different data 


compared with larger-scale evidence. 


were 


conditions. the were 


The agreement found was excellent. 


despite very widely differing cireum- 
stances. Figure | gives a typical case 
for an ethylene air mixture passed 
over a catalyst, and the data from 
and larger units 


actual laboratory 
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checked these curves remarkably well. 
Data on a fluidized reactor were also 
obtained. and confirmed these findings. 
Further study showed that there was a 
limit to the applicability of these equa- 
tions over a wide range of conditions. 
Additional reactions enter into’ the 
mechanism, and account for changes 
in the correlations obtained. As a 
result of this theoretical work. the 
correlation of data has been put on 
a sound basis, and lends confidence to 
the results gained. and to the designs 
derived therefrom. 


B. Effect of Major Variables 

Many variables influence the direct 
oxidation reaction. Some of the most 
important are: 

(1) Ethylene concentration, (2) hy- 
drocarbon concentration, (5) oxygen 
concentration, (4) carbon dioxide con- 
centration, (5) flow rates. pres: 
sure, (7) pressure drop. (8) tem- 
perature, (9) catalyst composition and 
age. (10) poisons, (11) materials of 
construction, (12) type of bed, and, 
(13) bed height. 

The proper combination of these 
variables into the economic optimum 
required a great many engineering and 
pilot plant studies, and the complexity 
of these factors helps account for the 
scarcity of direct oxidation plants to 
date. 

From the above list. a few items are 
particularly noteworthy: 

The oxygen, hydrocarbon, inert, and 
ethylene oxide concentrations are 
limited to certain values if operation 
in an explosive range is to be avoided. 
Actually, most previously disclosed 
work has involved operation at some 
point of the process within an ex- 
plosive range. Operation within the 
explosive region is possible in labora- 
tory and small-scale pilot plants but is 
not advisable in commercial plants 
where serious explosions can occur. It 
is, accordingly, essential that plants be 
operated under very carefully 
trolled conditions outside the explo- 
sion limits, otherwise serious risks are 
inevitable not only in the reactors but 
elsewhere in the system. This limita- 
tion profoundly affects the choice of 
operating conditions, including the 
question of whether recycle or single- 
pass conversions are preferable for 
any particular set of conditions. 

The proper design of a fixed bed 
plant, which particularly involves a 
choice within certain limits of tem- 
perature, pressure. flow rate, catalyst. 
etc., makes it possible to avoid any 
significant temperature gradients, and 
to remove heat very smoothly. In fact. 
selectivity, within certain 
relatively independent of temperature. 
Hence, such a fixed bed design pro- 
duces substantially the maximum se- 


con- 


ranges, Is 
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THE FIXED BED was chosen for several principal reasons. The fluidized bed 


ertain 


is a valuable tool in 


ases, but as the investigation developed 


i+ 


t ap 


peared strongly that the ethylene oxide reacton wouild not benefit from | 


lectivities attainable, as sketched in 
Figure 1, i.e., highest selectivity at a 
given conversion level. 


C. Fixed vs. Fluidized Beds 

Scientific Design Company, Ine., 
originally studied both types of beds, 
including pilot plant results. However, 
the fixed bed development was ulti- 
mately chosen for several principal 
reasons. The fluidized bed is a valuable 
tool in. certain as the in- 
vestigation developed it appeared 
strongly that the ethylene oxide re- 
action would not benefit from it, but 
actually showed some disadvantages. 
viz: 


cases, but 


(1) The effect of back-mixing and 
channeling inherent to fluidized beds 
is deleterious to yield in large plants 
This is true even in fluid beds or tubes 
of very small diameter, as shown m a 
recent article 

experience in the 


fluidized 


(2) Commercial 
application of the 
reactors to chemical reactions (not 
petroleum) is very limited, and has 
had a history of substantial difficulties 
in initial operation. It is well known 
that commercial plants of this type 
are difficult to extrapolate from pilot 
units. The real pilot plant for catalytic 
cracking was PCLA of about 100 
barrels per day capacity—a size which 
is equivalent to a commercial chemical 
plant. Fixed bed oxidations of all 
types, on the other hand, have a large 
background of experience 


de lise be d 


(3) Catalyst attrition, lite, and re 
covery problems, become particularly 
a catalyst as expensive as 
finely divided 


serious tor 
this one when in the 
fluidized state 

(4) Reactor design and distribution 
i flow, in the effort to partialiy over 
come these comple x 
and costly 


detects, become 

(5) Fluidized beds, being hydro 
dynamically unstable systems, can op 
erate successfully only over a narrow 
range of flow conditions and particle 
size distributions. Departure from 
these conditions leads to severe chan 
neling or excessive catalyst carry-over 


In addition, it was found that the 
expected advantages usually associated 
with a fluidized bed have not material- 
ized in the specific case of the ethyl- 
ene oxide reaction, viz: 
regeneration otf 


which has beet an 
catalytic 


(1) There is no 
catalyst involved, 
important advantage in 
cracking 

(2) Because of the specific nature of 
reaction and the equipment em 
ployed, a fixed bed unit provides most 
heat transfer, including 
theoretical selectivities, 
so that the usual temperature uni 
formity of a fluidized bed offers no 
appreciable advantage in this respect, 
but rather suffers from the disad 
vantages inherent in such a system 


this 


Satistactory 


substantially 
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(3) The cost of reactors (whicl ire 
very tew im number) in a typical com 
mercial plant using the Scientific De 
mpany process, 1s only about 
6-8 percent of the capital investment, 
so that it can be considered as ot 
rather minor mfluence on the 

nomics of savil 


sign Cx 


process; no 
even m a 
rded by a 


reactor very 


plant, 1s therefore aff 
ized bed 


It is felt that these factors mav be 
of interest to others attempting to re 
solve the advantages of each type of 
bed for their own interests, as applied 
to chemical reactions. For this re 
appears clear that 
investment, and greater 


action, it higher 
vields, 
simplicity of design and operation are 
provided by a fixed bed, if properly 
designed. 


lower 


Commercial Development — \ 
picture of the first large pilot plant, 
built in collaboration with Petro 
carbon Limited for the development of 
this process, is shown in Figure 2. 

The first plant using the Scientity 
Design Company has just 
been completed for Societe Naphta- 
chimie at Etang-de-Berre, in France, 
thereby concluding the cycle which 
began with the discovery of the basic 
process in France. Another oxide- 
glycol plant of similar design is under 
construction for Allied Chemical & 
Dye Corporation, at Orange, Texas, as 
previously announced, and will soon 
be in operation. These two are the 
first direct oxidation plants by new 
producers, aside from the original 
manufacturer, to be built anywhere in 
the world, and are the only such new 
units now in the construction phase. 
Other projects utilizing the Scientific 
Design Company process are in var- 
ious stages of commercialization. UIti- 
mately, the reduced costs made pos- 
sible by this process will bring ever 
wider applications for ethylene oxide 
to the chemical industry. 


process, 


KREPERENCE 
ias-Flow Patterns in beds 
Gilliland Mason and 


titbliographys 
Fluidized 


‘her tr 


cent developments are calculated 
States conditions and design con 
well be a different 


installation of 


There may 
tuation for the 
process in forelen countries. The 


is probably widely true 


ditions only 
quantitative 
an Americar 
general trend 

shown from 0.9% 
to 1.16 in practical cases 1.04 is the 
average of these extremes for the purposes 
of the oversimplified comparison which 
follows 


above this can vary 


most 


fluid 
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WHEN YOU DECIDE ON HOUDRIFORMING ARE GUARANTEED 
YOU KNOW WHAT YOUR YIELDS WILL BE | 


theyne quonnuleed 


@ There is no equal to the combination of 
advantages offered by the Houdry Catalytic 
Reforming Process. 

You are assured maximum yields of ben- 
zene, toluene, xylenes; or maximum yields of 
high octane motor fuel or aviation base stock, 
Either with complete flexibility 

With Houdriforming you gain longer cat- 


alyst life, plus restoration of catalyst activity 


by regeneration in place! 
Whether your plans 
for expansion or renew- 
al of plant processing 
facilities are imme- 
diate or future, it will 
pay you to investigate 
Houdriforming. 


TO FUEL GAS 
REFLUX 


CONDENSER 


HOUDRIFORMING PROCESS 


+E 


PROCESS CORPORATION 
1528 WALNUT STREET, PHILADELPHIA 2, PA. 
International Licensors: World Commerce Corporation, S.A 


PIONEER in CATALYTIC PROCESSES 
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This 30° Commercial Type CS Orifice Fitting is installed at Warren Petroleum Corporation's New Ringwood Natural Gasoline 
Plant in the Ringwood field, Major County, Oklahoma. 24” Type CS Orifice Fittings are also included in this installation 


COMMERCIAL TYPE CS ORIFICE FITTINGS 


for large diameter gas and oil transmission lines 


The swinging chamber permits changing the orifice disc at 
pipe line level—an important safety feature—and allows 
Type CS Orifice Fittings to be installed with low overhead 
clearance. Two-speed elevator mechanism assures quick 
and positive movement of the orifice cage assembly, and the 
carrier locking device positively secures the orifice disc con- 
centric with the flow bore. Lubricant sealed plug valve has 


protected seats for positive shut-off and is gear operated for 
easy rotation. Flow may be from either direction, for the 
orifice disc is located midway between flanges. pope 
of glands and replacement of parts (except the plug and 
equalizer valves) can be done with line under pressure. 
Type CS Orifice Fittings are available in sizes 24" and 
larger, 125 to 600 Ibs. ASA, with flanged or welding ends. 


Refer to your Composite or Refinery Catalog, or ask our nearest Distributor for complete information 


COMMERCIAL IRON WORKS 
2424 PORTER ST., LOS ANGELES 21, CALIFORNIA 


DISTRIBUTORS @ ARKANSAS, KANSAS, OKLAHOMA: The Condit Co., 1011 South Main St., Tulsa 3, Oklahoma. LOUISIANA: Coastal Engineering 
Corp., P. O. Box 11184, New Orleans 13, La. (Warehouse Stock and Service Dept.). TEXAS: Maintenance Engineering Corp., ?. O. Box 2637, 
Houston, Texas (Warehouse Stock and Service Dept.). CANADA: Peacock Brothers Ltd., P. O. Box 6070, Montreal, Quebec, Canada. Peacock 
Brothers Ltd, 215 10th Avenue West, Calgary, Alberta, Canada. Peacock Brothers Ltd, 114 Bond Street, Toronto 2, Ontario, Cenada. MEXICO 


Schultz y Cia, S.A., Calle De Sullivan 119, Mexico, DF 
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Rundown on the Shell process 


for manufacturing . . . 


Ethylene Oxide and Glycol 


Cost summary reveals an unamortized manufacturing figure of 7.4 cents per 
pound for ethylene oxide and 5.9 cents per pound for ethylene glycol. 


The Lummus Company, 


New York 


TABLE 1. Costs and Utilities Summary for Production of Ethylene Oxide and Ethylene Glycol 
(As Estimated by The Lummus Company) 


REACTOR EFFLUENT 


PRODUCTS 


Water Sol'n 
Ethylene 
Oude 
10Mm 
Lb. Yr 
Ethylene 

Oude 
PLANT Cost 
250,000 
0000) 
e Purifieation 
ectiot 75.000 
bthyvlene Glycol Plant 


Total 


UTILITIES CONSUMPTIONS 


wig. Steam, M tb. he 


hr 


MANUFACTURING COSTS 
Materials 


(hem 


eat 4.6 cents Ih 
ents it 
centa 


als, 
(Catalyst 


centa Tt 


Direct Operating Labor 
cenls 


Maintenance, Interest. laven- 
tories, Taxes, Insurance, 
Land Rental ®, cente Ib 

Total, Excluding Amortiza 
tion, cents, It 


NOTES 


This does not include contingency, Contractor's overhead 
tilty generating equipment and offsite facilities 
signifies productior 


5 Catalyst Regeneration cost is $1.39 per pound 


* Uait Costs 


(00 Steam Mi 

Mit 
0.35, M it 
gal. 
0.12/M gal 
0.0062 
0.15/Mm Btu, 


40 MILLION POUNDS PER YEAR 
ETHYLENE OXIDE 


10 Mm Lb. Yr 
Ethylene Oude 
10 Mm Lb. Yr 
Ethylene Glycol 


20 MILLION POUNDS 
PER YEAR ETHYLENE OXIDE 


5 Mm Lb. Yr 
Ethylene Oude 
20 Mm Lb. Yr 
Ethylene Glycol 


18.75 Mm 


Glycel 


1'550.000 
355,000 


155.000 355,000 
$82,750 


$19,530 


276,000 


$4,079,500 $4,036,220 $4,036,220 
Ethylene 


Ethylene 
Glycol 


| Case lll 


276,000 


$4,336,220 


220 $1,180,000 $1,180,000 
825,000 


7,500 


$1,180,000 
177,500 
316,000 255,000 
213,000 


$2,650,500 $2,622,500 
Ethylene 
Oxide 


Ethvlene 


Glycel 


CASE | 600 toff200 psig. Steam for all Turbine Drives 


CASE IL 200 to 70 psig. Steam for drives except Electric 
Motor Drives for Oxygen Plant Compressor 


CASE I Same as Case IT except Gas Engine Drive for 
Oxygen Plant Compressor 


5 Direct Operating Labor Requirements 

Yr. Plant 7 

Yr. Piant cy 


Total 
0 Mm Li 
») Mm Lt 


Labor costs labor at” $22 per mar 


PETROLEUM 


© Lammus Estumated Percentages on Plant Costs: 
Maintenance 
Interest 
Inventories 
Taxes, Insurance & Land 
Rentals 


If acetylene 
Cost should 
follows 


mtent of feed exeeeds 10 ppm the Plans 


wnereased for acet e removal facilities at 


$125,000 
75,000 


40 Mm Yr 
20 Mm Lb./Yr 


Stream Factor 0.9 
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— 
30Mm 
Lb. Yr 
26.6Mm 
Lb. Yr. | 
Ethylene | Ethylene 
53.1 Mm Lb. Yr. Ethylene Glycol | Onide | 
Case Case ll 
$1,772,220 $1,772,220 $1,772,220 
1,250.0 1,250,000 
— 
Prag r wey? 205.4 in4 615 615 2 2.4 92.3° 
70 Pag. Steam, M Ib. he 60.8 122 12.2? w4 30.4 
(Condensate, gpm 115 115 115 115 15 115 
Electric Power, kw 30 30) 540) 690 165 165 270 
Fuel Gas, Mm Btu. 13.5 13.5 13.5 13.5 13.5 37.5 7 7 7 
5.42 5 0s 5.08 a2 3.42 542 5.08 3.82 
“2 ol ol ol 02 u2 ol ol 
44 42 42 2 32 32 32 “4 2 32 32 
30 53 Sa 43 4! 3u 53 58 
7.38 7.44 5.03 5 ool 5.06 794 4.49 649 
shift 
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SEVERAL YEARS ago Shell Devel- 
opment Company initiated research 
work directed toward the production 
of ethylene oxide. In the past two or 
three years this work has been intensi- 
fied and in 1952 ethylene oxide has 
been made at a rate of approximately 
300 pounds per day by a pilot plant 
in continuous operation. As the result 
of extensive development work, this 
process is ready to be employed on a 
commercial scale. 

The Lummus Company by arrange- 
ment with Shell Development Com- 
pany now offers in the United States 
the Shell Process for the manufacture 
of ethylene oxide and ethylene glycol 
or ethylene oxide only. 


Process Description—l hie process is 
conducted in two steps, the first being 
direct catalytic oxidation of ethylene 
with oxygen in fixed bed reactors. Air 
could be used but oxvgen is more 
economical. The second step in the 
process is the thermal hydration of 
ethylene oxide to ethylene elycol. 

A schematie flow diagram for this 
process is shown in Figure 1. The 
catalyst for the oxidation of the ethyl- 
ene contains silver. has a satisfactory 
life of one vear between regenerations 
and could easily be made available. 

Table A shows the purity require- 
ments of the raw materials. 


TABLE A 


Volume Percent 


Ethylene 
Ethyle 


The quality of the product is shown 


in Table B. 
TABLE 


Weight Percent 


Ethylene Oxide 


Chlorine 
Ethylene Glycol Anti-treeze Grad 
thylene Glycol 4 
Polygly cols (ma d (max 
Water (max 


The yield factors for this process 
are: (based upon use of 98 percent 
ethylene and 95 percent oxygen) 


Pounds of ethylene per pound 
of ethylene oxide 
Pounds of oxygen per pound 
of ethylene oxide 
Pounds of ethylene oxide per 
pound of ethylene glycol 
Moles ethylene oxide recovered 
in purification section per 
100 moles ot 100-percent 
ethvlene charged to reactor 8.6 
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TABLE 2. Rundown on Ethylene Oxide 
(Epoxyethane, Oxirane, Dimethylene Oxide) 


(1) Formula 


(2) Physical Properties—!’leasant smelling liquid boiling at 51.3 F. Com 
pletely soluble in water, Density = 7.291 pounds per gallon @ 60 F. (30.1° 
API). Liquid cannot be detonated however vapor is flammable and explosive 
(lower explosive limit 3 percent, upper limit 100 percent) 


(3) Commercial Manufacture (99 percent pure)—(1) Chlorohydrin Process 

Kthvlene and hypochlorous acid react to form ethylene chlorohydrin, Sep 
arated from ethylene dichloride and bis (2-chloroethyl) ether by layering and 
a topping distillation; then reacted with caustic soda or hydrated lim Max 
yields (95 percent) obtained when ethylene oxide distilled from reaction 
medium as fast as it is formed. (2) Catalytic Oxidation Process— Ethylene 
ind air (or oxveen) over silver catalyst. Ethvlene xide absorbed in water 


then depressured, distilled and dried. (Small amount ethylene glycol formed.) 


(4) Manufacturers** 


Chiorohyden Plants Oxidation Plants 


Allied Chemical and Dye Cor; - 


(5) Production and Consumption (in 


GLYCOLS 
OTHER CHEMICALS 
Ethylene Glycol 
Surface 
Chemical Pols Ethylene Active 
(van Glycol Agents Total 
A Miscl 


Total 
Produc Con 
tion sump Direct Inter Ethylene 
Capacity tren Use mediates Gilycols hydrin Amine Lthers 


6) Typical Reactions 
REACTANT 

Wate 
H d Halides 
Hydrog 
\Vecohols and Phenols 
\cid 
\muines 


Glycols 
Hydrogen Cyanide bthvlene Cyane 
vith 2 more Carbons 


Alkyl Halide used 


Grignard Reagent ohol 


(7) Uses—Directly as a fumigant and a sterilizer for starch products and 
water soluble gums used in foodstuffs. Main use for manufacture of ethylene 
glycol and its derivatives. These include detergents, solvents, fumigants, 
plasticizers, emulsifiers, lubricants, synthetic nitrile rubber, paper coatings, 


treaters, weed killers, adhesives, and synthetic fibers such as Dynel, 


textile 
Orlon, and Dacron 


(8) Selling Price—C vlinders, 26-27 cents per pound Tanks, 19 cents pet 
ound 
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H.C 
Total 
Carlude & Cart Chemical Co 
Dow Chemical Co 2 7 
duP. deNemours Co. 
Great ry Chemical 
Chemical 
Mat! hemical Cor 
Cos 
Methane mas 9 44 
hayden ) 
bthylene Glycol 
ethylene Halohydrins 
thanol 
Ethvlene Glycol Monoethers : 
Ethylene Oxide 19.0 ht ene Gl Monoester 
Carbon Dioxide 
Water thanolamines 
ha 
135 


with protective coatings 


on-the-job performance 
what really counts! 


KOTE Mastics have © record 
of proven dependability 


In refineries, in paper mills, in chemical plants «++ in every tyPe 
of industry where surface protectiot is a problem .-- ERKOTE 
Insulating and Corrosion Resisting Mastics provide a permanent 
protective coating. They are be the surface in one seamless 
application that offers unusua sistance remicals, corrosive 
fumes and extreme weather conditions. Eve severe ther- 
mal changes ERKOTE Mastics remain flexible --- never dry out 
or peel off! 


In addition, we produce our own mastics and paints and furnish 
our own trained crews to apply and maintain ERKOTE products. 


One souree one responsibility for materials and workmanship! 


WHERE PAINTS FAIL 


8 


EARL PAINT CORPORATION 
240 Genese® Street Utica, N.Y. fo 


Dans 
PETROLEUM 
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ER 
| 
Ihe 
—— 
Erkote 4X Voporseal i 
protects thermal insulation Erkote 2X Corrosi 
OTE 
} jer Erkote Mica Mastic 
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You KNOW YOU'RE RIGHT! 


Industry's Partner for Progress 


Cooling Towers 
Specialized Heat Exchangers 
Gas and Air Treating Equipment 


Construction and Processing Facilities 
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Men in the petro-chemical industry who specify 
Pritchard cooling towers have the satisfaction of 
knowing they have made the right decision. 


How do they know? First, Pritchard experts consult 
with them on exactly what is needed for the 
specific cooling job. Then, experienced Pritchard 
engineers help them select the right tower for 
that job . the unit with the proper capacity 
and design for efficient operation . . . maximum 
water-saving. Finally these men know they can 
depend on Pritchard to deliver such a tower 
because of Pritchard's acknowledged reputation for 
building reliable, rugged, quality units and the 
unconditional guarantee that Pritchard towers 

will perform as specified. 


You'll know you're right, too, when you consult 
Pritchard—a founder member of the Cooling 
Tower Institute—about your cooling needs. 

Look in the classified section of your telephone 
directory for your nearest Pritchard representative 
or write direct to Pritchard's General Offices, 
Kansas City, Missouri. 


You're right again when you specify a Pritchard 
QUINTAIR® air-cooled heat exchanger for 
dependable, efficient cooling or condensing 

of liquids, gases or vapors. Quality con- 

struction assures long, trouble-free 

service ... skillful design makes all 

parts that may require attention readily 
accessible for easy maintenance. 


* Registered Trade Name 


3e.Pritchard «co. 


ENGINEERS © CONSTRUCTORS @© MANUFACTURERS 


Dept. 324 210 West 10th Street, Kansas City 5, Mo. 


DISTRICT OFFICES: CHICAGO * HOUSTON © NEW YORK 


PITTSBURG @ ST. LOUIS © TULSA 


Representatives nm Principal Cities from Coast to Coast 
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Figure |. Schematic flow diagram for the 
Shell ethylene oxide and the ethylene glycol 
process 


Patent Position—slic!! has | nited 
States and foreign patent applications 
pending for their process for the direct 
oxidation of ethylene 


Plot Area Requirements— | hie 
area required for a VW-million-pound 
per year ethylene oxide plant when 
both 


glyeol. in 


producing ethylene oxiee and 


ethy lene which space re 
quirements for future production ca- 
pacity inerease of 100) percent has 
been made. is 260 by 150 feet. This 
plot area includes all) process units 
including the oxygen plant but does 
tankage 


other outside battery 


not include cooling tower or 


limits facilities. 


ETHYLENE 
OXIDE 

REACTION 

SECTION 


ETHYLENE 
OXIDE 
PURIFICATION 
SECTION 


— 


ETHYLENE 
GLYCOL 
PLANT 


GLYCOL 


TABLE 3. Rundown on 
Ethylene Glycol 


Costs—l'or an installation located in 
the Gulf (Coast 
nually LO million pounds of ethylene 


Area to produce an 
oxide as a chemical intermediate and 
10 million pounds of ethylene glycol 
‘anti-freeze grade). the erected cost. 
including contractor's overhead and 
profit, is approximately $5 million for 
the process plant within battery limits 
It is estimated that the unamortized 
manufacturing costs amount to 7.1 
oxide and 


per pound for ethylene 


per pound for ethylene glycol 
starting with ethvlene at 4.6e per 
pound 

Fable | is a summary which shows 
the effects of plant capacity, product 
distribution and various types of driv 
ers on plant costs and utility consump 
trons. 

Tables 2 and 3 give a rundown on 
the physical properties, methods of 
manufacture, list of manufacturers, 
production and consumption statistics, 
typical reactions, uses and selling 
prices of ethylene oxide and ethylene 
elveol. 


Formula 


') Physical Properties—Stab! 
API 

Commercial Manufacture ‘ vdration of ethyler le—ethylene 

vele water at vated temperatu npr nee talyst. (b) 

luPor arbon monoxi« water form 


ethviene 
ypper and 
1) Manufacturers ( Plants 
(build 


leffers 
\fat 


mical 
Production and Consumption i million | 


‘ 


USES 


Hy Alkyd 
Total draulse Poly- Resins 
Total Con Svea Fluids Glycols and 
Produc- sump Ants thetrc Celle-  Exple- and and Adhes- 
tion tron freeze Fibers phane sives Coolants Ethers ives 


20 ‘ 7 20 


o5 ) 22 


32 32 10 15 39 


(6) Typical Reactions 
REACTANI 

Diethyl Sulfate Ethvlene Glycol Monoethyl Ether 
Ethvlene Dibromice Dioxane 
\ldehvdes Dioxolanes 

Gly xal 

Organic Esters 

Ethvlene Glycol Dinitrate 

(7) Uses—Ethvlene glycol is used directly for anti-freezes, engine coolants, 

hvdraulic fluids, cellophane softeners and in electrolytic condensers, Ethylene 

elycol is used as a base material for the manufacture of resins, plasticizers, 

lynamites, solvents, adhesives and textiles 

Drums, 1834-1934 cents per pound, East. Tanks, 17 cents 


PRODUCT 


Oxyeen 
Organic Acids 


Nitric Acid 


low treezimeg 
(8) Selling Price 

per pound, Fast 
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ETHYLENE 
OXYGEN OXYGEN 
PLANT 
ACETYLENE 
REMOVAL 
UF REQUIRED) NITROGEN 
duPont | lL. deNemour Ce I 
YEAR | 
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PATENT CHEMICALS 


INCORPORATED 


manufacturers of dyes and chemicals 
for the petroleum industry 


YOUR DEPENDABLE SOURCE... 
@ for fluorescent colors and blooming agents used 

with additive compounded, solvent extracted 
lube oils 


@ dyes for gasolines, greases, waxes and industrial 
products 


@ for aviation gasoline, Petrol Ero blue 
This material meets Mil-F-5572 Specification 


COLORS GREASOL COLORS, for greases 
for gasoline, kerosene, diesel and tractor fuels 

os . Bronzes, Ambers, Blues, Greens, Golds, STEARO COLORS, for waxes 

Yellows, Purples, Oranges, Reds, Browns, Blacks. 


SPECIAL PRODUCTS... 


FUEL OIL ADDITIVE ELIMINATES FILTER-SCREEN CLOGGING 


Mulsor for improved soluble oils for agriculture sprays 


TURBINE OIL ADDITIVES GASOLINE ADDITIVES 
. . . inhibitors for gasoline, oil, rust. . . 
PETROL BLUE WHITENER R AND B high pressure lubricants, stabilizers, emul- 
are used to neutralize undesirable yellow sifiers, detergents, wetting agents, dis- 
shades in uncolored gasoline or kerosene. persing agents. 


DEBLOOMING AGENT A 
has the property of neutralizing blooms in BODY COLOR *1 
lubricating oils. yellow brown cast for converting pale oils 


r 
N. P. A. COLOR 
has the property of changing body colorof BODY COLOR #302 
pale oils to red cast, without affecting red brown cast for converting pale oils 
natural fluorescence. to reds. 


In addition to an extensive line of dyes, fluorescent colors, additives, blooming agents, etc., 
the technical staff of The Patent Chemical Company specializes in petroleum problems and is 
available for the study and preparation of particular products to meet special requirements 
involving dyes; fluorescent colors; additives; blooming, wetting, dispersion agents, etc. 


for complete details write or phone 
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4 MANUFACTURERS OF DYES AND CHEMICALS 
PATENT FUELS & COLOR PATENT CHEMICALS 
pioneers in gasoline colors petroleum additives | 


There's Certain 
satisfaction 
. I PRODUCTS BY 


JET PUMPS—Penberthy can help you put the simple, 
economical principles of the jet pump to work wher- 
ever it's necessary to transfer or mix any liquid which 
will flow through a pipe. We make a complete line 
and have years of engineering experience upon which 


you can depend. 


AUTOMATIC INJECTORS 


Penberthy injectors are the 
accepted method of assuring 
a dependable supply of teed 
water, at lowest cost, to oil 
field and other firebox and 
portable boilers. They are 


being used increasingly for 


standby service on many 


they require little or no at- 


tention, 


AUTOMATIC CELLAR DRAINERS © WATER HEATERS 
EJECTORS © HYDRAULIC EJECTORS © EDUCTORS 
EXHAUSTERS © CYCLING JET PUMPS ¢ SYPHONS 


.are among the other Products by Penberthy which can 
serve you in your operation. Why not write tor literature 
detailing specifications and advantages. Ask, too, about 
the engineering service which Penberthy is providing tor 


many prominent concerns in your industry. 


large boilers. Easily installed, 


Manufacturers of Quality Products Since 1886 


AUTOMATIC ELECTRIC 
SUMP PUMPS— Corrosion 
resistant Penberthy sump 
pumps are correctly de- 
signed and made of copper and 
bronze throughout. There are 3 


models, 7 sizes equipped with 


trouble-free features to give years 
of economical, dependable service. 


LIQUID LEVEL GAGES— Penberthy 
makes a complete line ot gages and 
valves for every type of application. 
70 years of engineering experience 
is on hand to accommodate your par- 
ticular requirements. You can always 
be assured of complete cooperation 
and reliable product service for any 


pressure...in any length. 


Established 1886 


PENBERTHY 


INJECTOR COMPANY 


Dertiion of the Buffalo-Eclipse Corporation 


1246 Holden Avenue, Detroit 2, Michigan 
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wnisn QYiatly ASSURES METALLURGICAL SOUNDNESS 


Ladish measures the 
spectrum to verify 


chemical composition 


TO MARK PROGRESS 


Metallurgical integrity—is safeguarded at 
Ladish by unsurpassed laboratory controls, 


Typical is this advanced electronic direct- 
reading spectrograph, On this unit as many THE COMPLETE lontollid Yuatily FITTINGS LINE 


as 300 determinations have been made in PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 
one hour to verify compliance of each mill 


heat with exacting Ladish specifications LA 1D (6) 
and, equally important, to assure the 
absence of detrimental “tramp elements, CUDAHY, WISCONSIN 

Here is but one indication of the thorough, MUWAUKES susURD 


scientific procedures that assure reliability 
in every Ladish Controlled Quality fitting. 
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WALWORTH VALVES 
for the OIL AND GAS INDUSTRIES 


The Walworth Company — with over 
100 years of valve manufacturing ex- 
perience — has supplied valves to the 
petroleum industry since Colonel Ed- 
ward L. Drake first struck oil in Titus- 
ville, Pa. Men who have grown up with 
the oil and gas industries throughout the 
world know that they can count on 
Walworth to furnish the right valves for 
their services. 

The valves and fittings illustrated are 
typical of the approximately 50,000 
items that comprise Walworth’s com- 
plete line of steel, iron, bronze and spe- 
cial alloy valves, pipe fittings, and pipe 
wrenches. 


WALWORTH 


valves...fittings...pipe wrenches 
60 East 42nd Street, New York 17, N.Y. 


Distributors in principal centers 
throughout the world. 
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CONVECTIVE ASPHALT HEATER 


—OIL OR GAS FIRED— 


TYPICAL FLOW DIAGRAM 
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Highest efficiency and maximum safety at minimum maintenance cost 


Combustion Chamber heats air, assuring minimum 
fuel consumption. Refractory liner life is unlimited since 
it is cooled by incoming combustion air. This air is con- 
trolled by a damper-fitted forced-draft fan. Result is 
fast complete combustion with a short flame having no 
tongues or tailings. 


Burner allows complete range of fuel selection, oil 
and/or gas. The design of this TODD burner insures 
that only clean hot gases enter the convection section. 


Convection Section consists of horizontal tube rows 
enclosed by insulated metal casing. No refractory is 
utilized. The heat exchanger type of construction with 
no heavy headers eliminates tube wall stresses. Each 
tube element is free to expand as thermal movements 
dictate. Since this is a true convection heater, tube 


temperatures are always well within safe limits. Low 
stack temperature of 400-450" F. is evidence of high 
overall efficiency of operation. 


Controls—manual or automatic remote control from a 
panel permits operator to maintain asphalt temperature 
within «2° F. Fuel and air controls are fitted to main- 
tain a constant fuel/air ratio over the entire range of 
operation. 


Safety—flame failure safeguard controls are provided 
for the combustion chamber. All safety devices, including 
thermocouple break switches, independently actuate a 
main solenoid cut-off valve in the fuel supply line. 


Installation—package unit requires no special founda- 
tion. It is just set in place and connected to external 
wiring and piping. 


These Construction Features of the TODD-THERMO Convective Asphalt Heater give you 
CLOSER CONTROL * LOWER MAINTENANCE * HIGHER EFFICIENCY * GREATER PRODUCTION AND PROFIT 


COMBUSTION EQUIPMENT DIVISION 


TODD SHIPYARDS CORPORATION 
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81-16 45th Avenue, Elmhurst, Queens, New York 
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Steel Shell 


+—_—— insulating Refractory 


Checker Work 


¢@-—End View Cross Section 


Left Port 


4Fuel Gas Port 


L 
Refractor y 


-——J Checker Work 


Side View Cross Section 


Figure 2. Regenerative furnace. 


More cost data on the... 


4 Wulff Process 


An important feature of Girdler’s scheme is 


the use of two solvents in the separation system 


absorber 


oil to remove the higher acetylenes and dimethy! formate 


to absorb the acetylene. 


Norman C. Updegraff and J. C. Reynolds, 


The Girdler Company. 


THE HEART of the Wulff acetylene 
process Is the highly efficient regener- 
ative furnace employed for thermally 
cracking the hydrocarbon to form acet- 
vlene-bearing This furnace is 
designed to recover a maximum quan- 
tity of heat by alternately storing and 
releasing it in two checker work sec- 
tions built up from special high tem- 
perature refractory tiles. A schematic 
drawing of this furnace is shown in 
Figure |. In starting operation the fur- 
nace is first brought up to tempera- 


gases 


ture by burning fuel gas in the center 
section between the checker work sec- 
tions. The flue gi 
heat the checker work sections and 
are discharged through both left and 
right ports. Once up to temperature, 


is¢s pass through and 


the alternate operation of heat and 
make cycles is started. The sequence 


of these cve les IS as follows 
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1) Heat to right: Fuel gas is intro- 
duced through center port and air 
through left port. The air is preheated 
in passing through the left) checker 
work section and combustion takes 
place in the center section. Flue gas 
passes through the right checker work 


TABLE 1 


Typical Cracked Gas Compositions When 
Employing Recycle From Wulff Pilot Plant 


Propane Natural Gas 
FEEDSTOCK Vol. Percent Vol. Percent 


H 
Colla os 
5 
H 
Ca+ (a 0 
( 3 
H 15 
N 
«2 
Tota 


section where it gives up heat before 
being discharged through the right 
port. 


2) Make to left: 
dilution steam are introduced through 
right port. Cracking takes place in 
right checker work section. Reaction 
products (“eracked gas”) are cooled 
by giving up heat to the left checker 
work section before they pass out 
through the left port. 


Feed gas and 


}) Heat to left: Same as step 1, 
but reversed direction. 


4) Make to right: Same as step 2, 


but reversed direction. 


The evele is then repeated. The 


eveles are controlled automatically and 
are of approximately one minute dura- 
tion per step. By employing multiple 
furnaces in pairs on alternate cycles 
a continuous flow of all feed and prod- 
uct streams may be effected, which 
permits continuous operation of the 
equipment downstream from the fur- 
nace, 

In order to avoid an excessive re- 
tention time of the cracked gas at 
high temperatures, the velocity of the 
gases through the checker work may 
he increased by operating under a vae- 
uum or by supplying dilution steam. 
In practice both steam and vacuum are 
employed and an economical balance is 
obtained by expanding the dilution 
steam in a turbine drive for the vae- 
uum pump or blower. In general, a 
vacuum of 10 to 15 inches of mercury 
is employed. 

In order to obtain the maximum 
vield of acetylene from hydrocarbon, 
it is desirable to reeyele one of the vas 
streams from the acetylene separation 
plant. When added to the feed gas 
this “reevele gas” performs the fane- 
tion of 
feed to the furnace. Typical cracked 
vas compositions when employing re- 


returning some hydrocarbon 


eyele for propane and natural gas 
feeds are given in Table 1. 

As may be seen on the flow dia- 
gram in Figure 2, the flue gas from 
the heat evele and cracked gas from 
the make evele are separated to effeet 
economy of operation, Blowers are 
used to maintain the vacuum on the 
system and compress the gases to at- 
mospheric pressure. The flue gas is 
discharged through a short stack 

The cracked gas passes through a 
combination cooler and separator on 
the suction of the blower where tars 
formed in the operation are separated 
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Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge . . . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line .. . in the broader scope of materials. 


For up-to-the-minute facts 
See your Taylor Forge distributor 


TAYLOR FORG 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 507-0953 
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STRATCO 


Reg. U.S. Pat. Off. 


EFFLUENT 
REFRIGERATION 
RECYCLE 


DEISOBUTANIZER 
WATER 


FRACTIONATION 
RECYCLE 


COMPRESSOR 

ACCUMULATOR 


SUCTION ACID SETTLER 


TO DEPROPANIZER “TRAP 


DRIVER 


TO 


DEBUTANIZER AND 
RERUN 


NEUTRALIZAT 


STRATCO CONTACTOR 


a eres Refrigeration Process That Substantially 
Reduces FRACTIONATION ... Raises Alkylate Quality 


The Stratco Effluent Refrigeration 
System holds new plant investment and 
operating costs to a minimum, yet pro- 
duces high alkylate quality and yield. 

In existing plants the Effluent Refrig- 
eration System may be applied to in- 
crease alkylate production and quality 
without increasing deisobutanizer ca- 


pacity. 


In this new Stratco process the hydro- 
carbon effluent from the settler is used 
as the refrigerant in the cooling elements 
of the reactor. No isobutane is evap- 
orated from the reaction zone, therefore 
the Effluent Refrigeration Recycle is as 
effective in every way as equivalent iso- 
butane recycle from a deisobutanizer 
tower. 


Commercial installations now under construction 


Write for complete information. 


STRATFORD ENGINEERING 


Corporation 


PETROLEUM REFINING ENGINEERS Kansas City 6, Mo. 


Dierks Bidg. 
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EFFLUENT REFRIGERATION 
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from the gas stream. An electrostatic 
precipitator is employed on the dis- 
charge of the remove the 
residual tar whic h would otherwise be 
myurious to the and 
contaminate the separation system. 


blower lo 


‘ OmMpressor 


yas 


Separation System— A. may be 
seen by the cracked gas compositions 
given in Table 1, the acetylene gener- 
ated constitutes a relatively small per- 
centage of the eracked gas and must 
he se parated from the balance of this 
This is accomplished in the sepa- 
the use of suitable sol- 
absorb acety- 


yas 
ration unit by 
selectively 
Lennie Ax it is desirable to per- 
form this operation under pressure to 
the gas is 


vents which 


obtain maximum efficiency 
compressed to approximately 150 psig 
in a compressor driven by a gas engine 

off as fuel. Since the 
acetylenes are absorbed by 
well as acetylene 


burning gas” 
hivher 
these 
(C.H,) some provision must be made 
for removing them from the cracked 
gas prior to absorption. In the Wulff 


solvents as 


TABLE 2 


Typical Product Gas Analysis 
From Wulff Pilot Plant 


Vol. Percent 


(alle Higher Acetylenes 


TABLE 3 


Proposed Product Gas Analysis From 
Girdler Separation System 


Vol. Percent 


H 
Coy 4 


TABLE 4 
Investment Cost Estimates, 20 Million Pounds Per 
Year Capacity 99.5 Percent Acetylen 
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Process pilot plant at Maywood, Calif., 
a single solvent has used in a 
iwo stage recovery system. By operat- 
ing with a solvent flow rate in the first 
stage which is low compared with that 
in the acetylene separation stage, it is 
possible to remove the bulk of the 
diacetylene (C,H,) in this first section 
and some of the higher acetylenes 
without appre iable removal of acety- 
lene. A typical product gas analysis 
when using acetonyl the 
solvent appears in Table 2. The prod- 
uct gas stream contains 95.9 percent 
acetylene with the bulk of the impuri- 
ties being higher acetylenes. 

When a higher acetylene purity is 
required a more economical way of 


been 


acetone as 


attaining it is to use a system employ- 
ing two solvents. The solvent used in 
the purification section should not be 
specific for acetylenes, but should 
separate the constituents according to 
their molecular weight. Thus, the 
higher acetylenes are largely removed 
from the system prior to acetylene ab- 
sorption by a selective acetylene sol- 
vent. The system selected by Girdler 
is shown in Figure 2 where a stream 
of absorption oil, refrigerated to in- 
crease its capacity, is used in the puri- 
fication section, Since a portion of the 
acetylene with the 
higher acetvlenes, the oil is passed 
through an “acetylene recycle strip- 
per” counter current to a small stream 
of off-gas for stripping this acetvlene 
from the oil and recycling it to the 
suction of the main compressor. Final 
regeneration of the absorption oil is 
accomplished at atmospheric pressure 
and slightly elevated temperature in 
the “higher acetylenes stripper.” Off 
vas is used as the stripping medium 
the recveled to 


the furnace 


is absorbed along 


and overhead gas is 
as hydrocarbon feed. 

In the acetylene separation seetion 
acetylene is absorbed in a second re- 
eveling solvent system. Several solvents 
are available for this stage but at pres- 
ent dimethy! formamide appears to be 
the most efficient and is used as shown 
in Figure 2. Here acetylene is absorbed 
from the 
still at approximately 150 psig pres- 
“acetvlene absorber.” The 


main gas stream, which is 
sure in the 
balanee of the gas passing out of the 
absorber is known as “off gas” which 
is used for stripping gas as described 
fuel for furnace, 


boiler requirements. 


gas 


and as 
and 


above. 


COM pre ssor;r 


PeTROLEUM 


Some other constituents of the cracked 
vas such as methane, carbon dioxide, 
ethylene, ete.. are absorbed to a minor 
extent under the operating conditions 
of the “acetylene absorber” and must 
be removed prior to final stripping 
of the acetylene product if high purity 
is to be attained. This is accomplished 
in a “preliminary stripper” by the use 
of heat to release a portion of the dis- 
solved acetylene from the solvent for 
stripping purposes, In order to re- 
cover the acetylene contained in the 
overhead recycled to the 
suction of the main compressor. The 
product acetylene is stripped from the 
solvent by the use of a steam heated 
reboiler in the “acetylene stripper” 
and is caleulated to have a composi- 
tion as shown in Table 3. 

Due to the high vapor pressure of 
dimethyl formamide at operating tem- 
peratures, the overhead gases from the 
three towers in the acetylene separa- 
tion section contain appreciable quan- 
tities of this expensive solvent. In 
losses to a 


gas it Is 


order to reduce solvent 
minimum these gas streams are refrig- 
erated to condense the major portion 
of the solvent. An alternate possibility 
is the use of water scrubbers for sol- 
vent absorption accompanied by a 
still for recovering pure solvent. In 
addition to the solvent recovery scheme 
a side stream of solvent is treated con- 
tinuously for removal of any polymers 
which might build up in the recycling 
system. This is not shown on the flow 
sheet for purposes of simplification. 


Fuel and Energy Balance—! hic 
Wulff process lends itself well to an 
economical balance of fuel and power 
little additional pur- 
chased energy. As deseribed in the 
above paragraphs, the “off gas” from 
the acetylene separation stage is used 
for fuel. In the case of natural 
feed this is more than adequate 
the entire fuel requirement of the gas 
engine driven main compressor, the 
Wulff furnace and steam generation. 
In the case of propane feed a small 
suitable 


requiring very 


vas 


for 


additional amount of any 
boiler fuel is required. 

As described above, the cracked gas 
and flue gas driven by 
the steam required for the furnace 
may be 


hlower s are 


operation. Since a balance 
obtained between the operating pres- 
sure and the steam requirements of 
the additional 


required for this purpose. 


furnace no energy is 

The solution pumps and the refrig 
eration compressors are the only elee- 
trie motor driven equipment, and, as 
may be seen in Tables 5 and 6, their 
power requirement is relatively small. 
Further may be attained 


by recovering the compression energy 


economies 
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“In the case of natural gas feed the ‘off-gas’ from the acetylene separa 
tion stage is more than adequate for the entire fuel requirement of the gas 
engine-driven main compressor, the Wulff furnace and steam generation. In 


the case of propane feed a small additional amount of any suitable boiler 


fuel is required.” 


in the “off-gas” with an expansion en- 
gine which could be used to supply 
the power for the refrigeration com- 
pressors. As additional plant invest- 
ment would be required for this, it 
has not been included in the studies 
presented below. 


Capital Investment— 


The estimates presented in this sec- 
tion are for proposed commercial 
plants having a capacity of 20 million 
pounds per year of 99.5 percent purity 
gaseous acetylene when operating 350 
days per year. The furnace design is 
based on the operation of the present 
pilot plant operated by Wulff Process 
Company. The separation process se- 
lected employs absorber oil for dia- 
cetylene and methyl acetylene removal 
followed by dimethyl formamide for 
acetylene absorption. This process ap- 
peared the most economical in a study 
of various solvents available. 

Two cases are presented in Table 4. 
Case | is based on the use of propane 
for feedstock and Case II is based on 
the use of natural gas. The plant esti- 
mates include engineering, all proc- 
ess materials and equipment and con- 
struction costs plus contractors fee. It 
is assumed that all equipment will be 
located outdoors except the compres- 
sors and instrument panels for which 
necessary buildings are included. It is 


TABLE 5 


Case | (Propane Feed) 


Operating Cost Estimate, 20 Million Pounds Per Year 
Capacity, 99.5 Percent Acetylene 


Operating 
Cost 
Quan. Ib ¢ tb. 
Utilities and Acetylene Unit Cost Acetylene 
Chemicals 
Propane feed 0.667 gal 4¢ gal L.67 
Boiler fuel makeup. 10.74 M btu | 30¢€ Mm btu 0.32 
Cooling water 105.8 gal 3e¢ M gal 032 
Electric power 0.149 kwh O7¢ kwh 0.10 
Solvent and ol 
0.20 
Bowler feedwater 
makeus 15 gal be M gal 
t-total utilities and chemicals 3.42 
, vor and overhead at $2.25 per man 
hour (2 operators per shift O19 
Supervision and control at 50 percent of operat 
ing labor ow 
Plant maintenance at 4 percent of investment* 
per year O00 
Fixed costs at 11.5 percent of investment® per 


Fixed costs inel 


1 Table 4 


taxes and 


* Baged 0: total costs 
7 percent depreciation 1.3 

interest on investment 

Based on 10-year operation 


nsurance 


PETROLEUM 


September, 


REEINER 


also assumed that all utilities and raw 
materials are delivered to plant limits. 
Estimated costs of auxiliary facilities 
which would be required to make 
acetylene production independent of 
other operations have been included 
with the exception of maintenance, 
laboratory, and administrative facil- 
ities. The boiler requirements for both 
cases and a propane storage system 
for two weeks supply for Case I are 
presented separately as these facilities 
might be integrated with other plant 
facilities or altered to suit local con- 
ditions. The higher cost for the acety- 
lene plant in Case II is caused by the 
reduced acetylene content of cracked 
gas produced from natural gas (see 
Table 1) which makes it necessary 
to produce and handle considerably 
larger quantities of gas thus requiring 
larger and more expensive equipment. 


Operating Cost Estimates— 


Estimated operating costs for two 
cases are presented in Tables 5 and 
6 for propane and natural gas feeds 
respectively. The raw material and 
utility consumptions are based on the 
process as described previously. Op- 
erating data from the Wulff pilot plant 
were used for establishing furnace 
yields (percent carbon in feed con- 
verted to acetylene in cracked gas) of 
11.6 percent in Case I (propane feed) 


TABLE 6 
Case I! (Natural Gas Feed) 
Operating Cost Estimate, 20 Million Pounds Per Yeer 
Capacity, 99.5 Percent Acetylene 


Operating 
‘ost 
Utilities and Quan. Ib. | 
Chemicals Acetylene Unit Cost | Acetylene 
Natural gas feed 
1000 Btu-set 05.4 acf 1.43 
Fuel gas credit 7.0M Btu 15¢/Mm Btu O10 
Cooling water 116.3 gal 3¢/M gals. | 0.35 
Electric power 0.21 kwh O7¢ kwh O15 
Solvent and oi! loases 0.25 
Boiler Feedwater 
Makeuy 14 gal gal O01 
Sub-total -utuitees and chemicals 204 
()perating labor and overheat at $2.25 per mar 
hour (2 operators per shift 019 
Supervision and control at 50 percent of operat 
ng labor O10 
Plant maintenance at 4 percent of investme 
per year 0.58 
Fixed costs at 11.5 percent of investment® per year 1 68 
yvalty rate at 


Total cost of acetylene, cents per It 182 


Fixed costs include 


and insurance and 


* Based on total costs in Table 4 
percent depreciation, 1.3 percer 
) percent interest on investment 

+ Based on 10 


taxes 


ear operation 


and 30.1 percent for Case HI], (natu- 
ral gas feed). A product recovery of 
98 percent of the acetylene in the 
cracked gas has been used for the 
separation plant. As the cost of the 
boiler requirements is included in 
each case, the additional fuel require- 
ment or credit other than that obtained 
by burning off gas is shown instead 
of the steam requirement. It should be 
noted that additional fuel is reqnired 
when using propane feed whereas 
when using natural gas, there is some 
off gas remaining after satisfying all 
the fuel requirements, which may be 
used as fuel elsewhere. 


License Agreements and 
Royalty Rates— 


The provisions of the standard 
Wulff Process License agreement is- 
sued early in 1953 may be summarized 
as follows: 

(1) Licensee shall pay Wulff Proe- 
ess Company $30,000 upon signing 
agreement which entitles them to have 
aceess to all confidential know-how 
on Wulff process. 

(2) Licensee shall pay Wulff Proe- 
ess Company a royalty of 14 cent 
per pound acetylene produced. (An 
additional royalty rate of 1 cent per 
pound of ethylene produced applies 
if this material is also used by the 
licensee ). 

(3) Licensee will receive an accum- 
ulative annual royalty credit amount- 
ing to 15 percent of all royalties paid 
in which may be applied against fu- 
ture royalties. This in effect amounts 
to a paid up royalty in 6.7 years of 
operation at capacity. 

Thus the total royalty payment for 
a plant producing 20,000,000 pounds 
per year of acetylene could be caleu- 
lated as follows: 


$30,000 + 6.7 20 MM 0025 == $365,000 


Over a ten year period it would aver- 
age .1825 cent per pound acetylene, 
The Girdler Company has a non- 
exclusive “contractors’ agreement” with 
Wulff Process Company which entitles 
it to obtain sufficient know-how, data 
and specifications for engineering and 
constructing plants for the production 
of acetylene and/or ethylene bearing 
gases from suitable hydrocarbons. 
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HYDROCARBON 


“California” 


CATALYTIC 


When your refinery operations suggest upgrading 
your propylene and butylenes, Hydrocarbon 
Research offers the “California” catalytic poly- 
merization process to produce high value poly- 
mer gasolines, codimer and high purity cumene. 
The process is simple, highly efficient, and— 
unique. 


Low Catalyst Cost: Low cost, easily available, 
phosphoric acid, supported as a liquid film on 
quartz particles that stay in place during the 
catalyst regeneration. 


High “On-Stream” Time: Regeneration is a sim- 
ple “valve twisting,” water-wash operation. 


Low Maintenance Cost: The operator makes the 
catalyst change; no catalyst “mining” crews are 
required. 

High Product Quality: Polymerization by surface 
reaction prevents over-polymerization caused by 
absorption. 

HYDROCARBON “KNOW-HOW” is based on the 
design of eleven units—several in successful oper- 
ation—others under construction—ranging in ca- 
pacity from 230 BPD up to the world’s largest— 
4650 BPD. Hydrocarbon alone can give you 
complete service including licensing, designing 
and erection. Talk to Hydrocarbon about your 
needs now. 


HYDROCARBON RESEARCH, INC. 
115 Broadway, New York 6, N. Y. 


Cable: Hydrocol 


TRENTON, NEW JERSEY—Hydrocarbon Research, Inc., Development Laboratory, P. O. Box 1419. 

PARIS, FRANCE —Hydrocarbon Engineering, S.ar.L. 44, Avenue des Champs-Elysées, Cable: Hydrocarbon 
DUESSELDORF, GERMANY—Hydrocarbon Mineraloel, G.m.b.H., 15-17 Fuerstenwall. Cable: Hydromin. 
RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rua da Quintanda, 20, Sala 801. Cable: Bispetro. 
NEW DELHI, INDIA—A. R. Palit & Company, Sujan Singh Park, Post Box 671, Cable: Palitar 


KEEINER 


PETROLEUM 


| 
4 PLANNED PROCESSING ; 
® 2108 
i 


you need LEAKPROOF VALVE? 


Leokproof in o Bokery where escaping gas and gas odor are a hazard. Rockwood 
Ball Valves, used in the ovens above, hold tight despite adjustment at various 
times to control flow of natural gas. 


leakproof on Air Lines Testing Gas Meters. Kockwood Ball Valves, used on air 
lines above, are opened and closed 1000 times a day, have completed two 
years’ service without leakage, without maintenance. 


Patented 


t escape. leakproof for a Longer Time. Kockwood Ball Valves are designed to operate 


Rockwood Ball Valves, used on trucks above, prove not only leakproof but 
longer wearing at less cost. Fleet operator praises them. 


under the roughest and most grueling of conditions. They pay for themselves 
over and over wherever they are in service. 


Note these other exclustve features! 


Full Round Flow — assuring fast, efficient operation, less friction loss. 
Quick Opening and Closing — needs only ', turn even under full pressure. 
Resists Wear Longer — Chrome-plated bronze ball stands up under abrasion, 


pitting and scratching. 


Rockwood Ball Valves are used in all types of applications throughout the 
petroleum field. Perform with trouble-free continuity. Longer time between 
replacements, less maintenance” on the job. Comes in all pipe sizes. Tested and 
listed by Underwriters’ Laboratories, Inc. The coupon will bring you complete 
information. 


ROCKWOOD 


THE FLOW 1S AS ROUND AS THE PIPE ITSELF y 


FULL-FLOW BALL VALVES 


September, 1953—-Perroteum REFINER 


ROCKWOOD 
SPRINKLER COMPANY 
102 Harlow Street, Worcester 5, Mass. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 
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Notural Gas 


Figure |. Petrochemicals from air and natural gas 


Ammonia, methanol, hydrogen cyanide and urea from. . . 


Air and Methane 


The common denominator is hydrogen as you 


will see in this introduction to succeeding processes. 


Lewis F. Hatch, University of lexa 

MUCH HAS BEEN written about 
the role of hydrocarbons, especially 
olefins, as raw materials for the pro- 
duction of petrochemicals. The latest 


and most interesting developments, 
however, are in the utilization of noth- 
ing more glamorous than air and 


methane (natural gas). Simple sub- 
stances but from them come millions 
of pounds of ammonia (NH,), metha- 


nol (CHLOH). hydrogen cyanide 
(HON), and urea ¢ NHL}. 


These compounds may seem quite un- 
related, but they all come from air and 
methane and have the same common 
denominator: hydrogen 

Two recent developments have made 
these compounds into petrochemicals 
The first and possibly the most impor- 
tant has been the availability of in- 
expensive tonnage oxygen (95-98 per- 


cent pure) along with pure liquid 
nitrogen. The second development has 
been the use of this oxygen in the par- 
tial oxidation of methane to produce 
synthesis gas (H CO). The synthe- 
sis gas is used to produce methanol, 
and it is also converted to hydrogen 
and carbon dioxide which then 
separated. The hydrogen is used for 
ammonia synthesis, and the ammonia 
can react with the carbon dioxide to 
form urea and with methane and oxy- 
gen to form hydrogen cyanide. The 
liquid nitrogen from the liquefaction 
of air to produce the oxygen is used 
in the synthesis of ammonia 


are 


not only 


but also in the purification of the hy- 
drogen used in the same synthesis. 

The interrelationship between these 
compounds, their relationship to air 
and methane, and their dependency 
upon hydrogen are shown in Figure 1. 

The hydrogen 


used in these reac- 
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tions may come from either steam re- 
forming of methane, partial oxidation 
of methane, or as by-product hydrogen 
from petroleum refineries. The first 
two methods of hydrogen production 
give mixtures of hydrogen and the 
oxides of carbon. Either carbon mon- 
oxide or carbon dioxide can be made 
the major compound co-present with 
the hydrogen. The current trend seems 
to be toward the use of the partial 
combustion process. A review of this 
process by Peter W. Sherwood ap- 
peared in the June, 1953, issue of the 
PeTroceum REFINER. 

The newer refinery processes such 
as Thermofor Catalytic Reforming. 
Fluid Hvydroforming. Platforming. 
Catforming and Houdriforming  in- 
volve dehydrogenation of naphthenes 
to aromatic hydrocarbons as their 
main reaction. The hydrogen thus 
formed is relatively pure with only 
small amounts of hydrocarbons pres- 
ent. Refineries are now faced with the 
problem of the economical utilization 
of this hydrogen. They can burn it as 
fuel. sell it to the chemical industry. 
or go into the petrochemical business 
within their own refinery. This svm- 
posium explores some of the possibili- 
ties of hydrogen utilization. 


Ammonia—tThe basic reaction in 
the preparation of ammonia is decep- 
tively simple 

Cat 

N: + 3H: = 2NH 

The equilibrium is favorable only at 
temperatures too low to be economical 
from a rate standpoint. This can be 
counteracted to some extent by operat- 
ing at a high temperature and under 
high pressure. The volume change 
from four volumes to volumes 
throws the equilibrium toward ammo- 
nia production. 

There are a number of different 
processes in operation for the synthe- 


two 


sis of ammonia: Haber-Bosch. Claude. 
Casale, Fauser, Mont Cenis. du Pont. 
ete. These are all variants on the basic 
Haber process, differing mainly in the 
temperature and pressure used. The 
range of conditions is from 100 atmos- 
pheres pressure and 100 C. of the 
Mont the 900-1000 
atmospheres pressure and 500-650 C. 
of the Claude process. An iron catalyst 
is used, and a conversion in the range 
of 10-20 percent and a yield of 85-90 
percent are generally obtained. 


Cenis process to 


Competition between these processes 
is related to the source of hydrogen. 
type of catalyst. and synthesis pres- 
sure. Before World War I nearly all 
of the hvdrogen came from water gas 
(blue gas) 


C + H.O — CO + H, (Water Gas) 
CO + — CO,+ H: 
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Air 
(CHa) 
| No + 0p | 
+ CO + We 
CH4 
HON Ho Ho 
CH30H 
HoN-C-NHo 
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with the carbon dioxide removed by 
dissolving it in water under pressure. 
At present the hydrogen comes largely 
as a by-product of refining operations 
and from methane. It is estimated that 
more than 2 million tons of ammonia 
will be synthesized in 1953 using hy- 
drogen from methane and that 2.4 mil- 
lion tons of methane will be used for 
this purpose in 1955. 

The present trend in hydrogen puri- 
fication is to absorb the carbon dioxide 
in ethanolamine from which it can be 
readily recovered. The final purifiea- 
tion may be made by using a liquid 
wash which removes both 
carbon monoxide and methane. The 
older ammoniacal cuprous formate 
absorption purification step does not 
remove methane. Methane is inert, but, 
if left in the reeycle ammonia process, 
it would soon build up to troublesome 
concentrations. 

The single largest use of ammonia 
is in the preparation of nitrogenous 
fertilizers and as a fertilizer in its own 
right. Over 75 percent of ammonia 
finds its way into a fertilizer end use. 
The principal ammonia fertilizers are 
given in Table 1. 

Ammonium sulfate is produced in 
larger quantities than any other syn- 
thetic nitrogenous fertilizer. It is rela- 
tively inexpensive. readily available. 
stable. and easy to apply. Ammonia 
has the highest nitrogen content. but 
it is not easy to use. One method of 
application is to run anhydrous am- 
monia into irrigation water; another 
is to inject the ammonia directly into 
the soil much as one plants seed by 
use of a drill. Both ammonium nitrate 
and sodium nitrate are easily leached 
from the soil and are used in areas 
with limited rain fall. The major por- 
tion of the sodium nitrate used for 
fertilizer comes from natural deposits 
in Chile. 

Urea is a relatively newcomer to the 
ranks of nitrogenous fertilizers. It has 
resistance to leaching and a high nitro- 
gen content, but it is somewhat expen- 
sive. Ammonium phosphate has the 
advantage of furnishing the soil with 
both nitrogen and phosphorus, two 
of the big three of fertilizers—the 
other is potassium. 


nitrogen 


TABLE 1 
Ammonia Based Fertilizers 


NAME Formula %& Nitrogen 
Ammonium sulfate 
Ammonium nitrate NHaNOs 
Sodium nitrate NaNOs 

im nitrate NOs)2 

im chloride 

Ammonmum phosphate 


Ammonia NH 
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Ammonia is also used to make nitric 
acid for use in the manufacture of 
explosives, dyes, drugs, ete. An inter- 
esting new use for ammonia is its oXx1i- 
dation to hydrazine (NJH,). Hydra- 
zine is a high energy specialty fuel for 
rockets; and it is also used, among 
other things, to make a better solder- 
ing flux, better glue, and a more po- 
tent grass killer. The use of ammonia 
in the synthesis of hydrogen cyanide 
will be noted under that subject. 


Urea—L rea (carbamide) has the 
distinction of being the first organic 
compound synthesized from an inor- 
ganic compound. This reaction was 
carried out by Friedrich Wohler in 
1828 when he heated ammonium cya- 
nate and it rearranged to urea. 


NH,OCN — H.N — ¢ NH, 


Ammonium cyanate Urea 


With this reaction Wohler became both 
the father of organic chemistry and 
the first man to produce urea without 
the use of a kidney. 

Until recently urea was made from 
coal, air and limestone through the 
following reactions: 


CaCO, CaO CO, 

CaO 3C — Cal, + CO 

CaC, + N; CaNCN +- ¢ 

CO, H.0) CNNH., 


H,SO 
CNNH, + H.O NH, 
Several of the newer natural-gas am- 
monia plants are now set up to pro- 
duce urea as an end product by a high 
pressure reaction between ammonia 
and carbon dioxide. The following 
equations represent a simplified ver- 
sion of the complex set of equilibria 
and reactions which are involved in 
this process. 


—( NH 


Ammonium carbamate 


| HO 
a) 


—¢ ONH, 


Ammonium carbonate 


(0), 4 


2NH 


This process is particularly suitable 


for operation conjunction with 
either the steam reforming of methane 
or partial oxidation of methane as a 
source of hydrogen for ammonia pro- 
duction, for it utilizes the by-product 


carbon dioxide. Details of the process 
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are given in another section of this 
symposium, 

Urea has many uses in addition to 
that as a fertilizer. It is used to make 
urea-formaldehyde plastics, adhesives, 
medicines (barbiturates), fire-resistant 
paints and as a stabilizer for explo- 
sives. Its use in adhesives and as a 
nitrogenous fertilizer are receiving 
considerable current attention, Urea is 
also being given serious consideration 
as a protein supplement in animal 
feeds. The use of urea of most direct 
interest to the petroleum industry is in 
petroleum refining to separate straight 
chain hydrocarbons from other types 
of hydrocarbons through extractive 
crystallization. 


Methanol—Vethano! (methyl al- 
cohol) is synthesized by the reaction 
between hydrogen and carbon monox- 
ide (synthesis gas) at a high pressure 
and temperature and in the presence 
of a catalyst. 


at 
2H; CH,OH 


The main differences from plant to 
plant in respect to methanol produe- 
tion are very similar to those found 
with ammonia synthesis. The principal 
variables are the source of hydrogen 
and the The 
older processes used water gas (CO 4 
H.) fortified by additional hydrogen 
from some other source. Hydrogen 
methane 


operating conditions. 


and carbon monoxide from 
are used more extensively than water 
gas at the present time. 

The temperatures used for methanol 
synthesis are in the range of 300 to 
100 C. and the pressure range is 3000 
to 4000 psi. The equilibrium yield is 
around 60 percent methanol. The re- 
action between carbon dioxide and 
hydrogen to produce methanol will 
take place under almost the same op 
erating conditions. 


(NHs,) 


CH,OH + 


Although the two reactions given 
for the production of methanol seem 
simple, they are in fact quite complex 
as far as by-producets are concerned. 
Only minor changes in catalyst and 
operating conditions will give appre 
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Peering at 
New Profits 


The ‘see it for yourself approach is hard to beat when you want the real facts, This 
ilert plant engineer sees new profits down his plant's stack 
New profits in terms of tons of valuable dust that can and should be returned to 


production rather than being wasted tn the air, 
Getting at those profits is our business! In one plant, for instance, Buell Engineers 
recovered over 200 tons of valuable dust in a single week. A clear example of the 


superior efficiency of Buell equipment. Just send in a sample of the dust, Buell 


Research can tell you how best to reclaim its value. 
With these facts in hand, Buell has served dozens of America’s Leading Companies. 


Why not send tor the names of several in your own field? 

Our informative brochure-The Collection and Recovery of Industrial Dusts 
explains all three Buell systems of industrial dust recovery. For your complimentary 
copy, write Dept.21-1,Buell Engineering Company, 70 Pine Street, New York 5, N. Y. 


mecnanics 20 Years of Engineered Efficiency in 
HST RECOVERY SYSTEMS 
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...ready to tackle 
any sorptive-mineral job 
that comes along... 


Activated 


ADSORBENTS 

There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates from process liquids or gases. 


Materials treated in principal applications are: motor oils and other 
lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 


oils; chemicals and petrochemicals. 


CATALYSTS, CATALYST CARRIERS 


Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides to elemental sulfur—fluid catalyst appli- 


cations—as Catalyst carrier in Copper sweetening processes. 


DESICCANTS 
We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 


ment, design and operating problems. Your inquiries are invited. 


ATTAPULGU POROCEL CORPORATION 


Dept. W, 210 West Washington Square, Philadelphia 5, Pa. 
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REDUCE 
EVAPORATION LOSSES 
FROM EIGHT TANKS 


When the current construction program is completed at Shell Gil 
Company's Harbor Island Terminal in Seattle, Washington, the Horton- 
dome Roof* shown above will be connected to the vapor spaces of eight 
tanks. As vapor is formed or displaced in these tanks, the flexible 
hemispherical membrane in the Hortondome will rise to make room 
for the surplus air-vapor mixture. When conditions causing the expan- 
sion or displacement are reversed and the vapors condense back to 
liquid, the membrane goes back down. 


CB&I Field Welding Supervision Service 


Assurance that all Horton welded steel structures meet the governing 
specifications is provided by the Chicago Bridge & Tron Company Field 
Welding Supervisor. Assigned to a job, it is his duty to test welds. 
check welding equipment, see that the required number of test: plugs 
are cut and graded and witness tests on the finished tank . . . a service 
provided at NO EXTRA COST to the purchaser. 


ABOVE: 59,000-bbl. cone roof tank at Shell Oil 
Company's Harbor Island Terminal. The vapor 


spac 


of this tank is connected to the Horton- 


dome Roof. TOP: 81,000-bbl, tank equipped with 
Hortondome Roof. 


Further information, estimates or quota- 
tions on tanks and steel plate work may be 


obtained 


by writing our nearest office. 


*Trade Mark Registered in U.S. Patent Office 


CHICAECO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Ationta 3 2146 Healey Building Detroit 26 1520 Lafayette Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building 
Boston 10 1030—201 Devonshire Strect Houston 2 2126 C & I Life Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building 
Cleveland 15 2234 Midland Building New York 6 302—-165 Broadway Building 


REPRESENTATIVES AND 


Ateliers et Chantiers de la Seine Maritime, Paris, France 

Compagnia Tecnia Industrie Petroli, Rome, italy 

Constructions Metalliques de Provence, Aries-sur-Rhone, France 

Chicago Bridge & Iron Company, Ltd, Apartado 1348, Caracas, Venezuela 
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LICENSEES 
Horton Steel Works Limited fort Erie, Ontario, Canada 
Motherwell Bridge & Engineering Company, Motherwell, Scotland 
Whessoe, Limited, Darlington, England 

Comprimo N. V., 21. Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda, Av. General Justo, 275. Grupo 306, Rio de Janeiro, Braz 


PETROLEUM 


1608—1700 Walnut Street Building 
3237 Alcoa Building 

1551—200 Bush Street 

1331 Henry Building 

1626 Hunt Building 


Philadelphia 3 
Pittsburgh 19 
San Francisco 4 
Seattle | 

Tulsa 3 
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ciable yields of various organic 
compounds, 

The newer ammonia installations 
can be used for both ammonia and 
methanol synthesis with only a few 
equipment changes, and these plants 
are being designed to take advantage 
of this. The close relationship between 
the operation and equipment used in 
these two syntheses will be apparent 
by a comparison of the various proc- 
esses reported in this symposium. 

4 small but increasing amount of 
competition is coming from the oxida- 
tion of hydrocarbons. At present about 
© percent of the total methanol pro- 
duction comes from this source. 

Methanol is in the billion pound 
class with a production in 1952 of 
1098 million pounds, of which about 
65 percent came from methane. It is 
estimated that in 1955 the production 
will be 1588 million pounds with 1080 
million from methane. Wood alcohol 
(methyl aleohol from wood distilla- 


tion) accounted for only 14.853 mil- 
lion pounds in 1952. 

About 75 percent of the methanol 
produced is used for the manufacture 
of formaldehyde and as an anti-freeze. 
The solvent use of methanol is limited 
because of its toxie nature. The bulk 
of the formaldehyde is made in cap- 
tive plants and used for the production 
of phenolic ( Bakelite), urea and mela- 
mine resins and pentaerythritol, and. 
to a small extent. for the production 
of ethylene glycol. The production of 
methanol is dependent (through for- 
maldehyde) upon the production of 
plastics. This was reflected in the 1952 
production figures which were lower 
than those of 1951 because the pro- 
duction of plastics was less in 1952. 

The close relationship between am- 
monia, methanol and plastics is shown 
in Figure 2. Approximately 174.504.- 
00) pounds of urea-formaldehyde plas- 
tics were made in 1952. 


Competition with methanol in the 
production of formaldehyde comes 
from the oxidation of propane and 
butane. About 14 percent of the for- 
maldehyde comes from this source, 
and it may offer more competition in 
the future. 


Hydrogen Cyanide— hie produc- 
tion of hydrogen evanide from meth- 
ane represents another example of a 
high temperature, high pressure eata- 
Ivtie synthesis. 


Cat 
2NH, + 2CH, + 30, Z2HCN + 6H,O0 


The reaction is endothermal and the 
necessary heat is furnished by partial 
combustion of both ammonia and 
methane. The hydrogen evanide is ob- 


NH3 


CHa + Oo (or 


Ho + COp + CO 


He 


CH30H 


HoN-C-NHo-* Urea- formaldehyde HCHO 
Plastics 
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Figure 2. Relationship between ammonia, methanol and urea-formaldehyde plastics 


tained in low concentration, and pre- 
cautions must be taken to prevent 
polymerization due to the presence of 
even traces of ammonia. Details of the 
process and many other pertinent data 
are given by Norman C. Updegraff in 
his discussion of the production of 
hydrogen cyanide appearing in_ this 
symposium, 

The more classical route to hydro- 
gen cyanide is the acidification of an 
aqueous solution of sodium cyanide. 
The sodium cyanide is manufactured 
from sodium amide and carbon. 


NaNH;: + C — NaCN + H 
2NaCN + H,SO, Na,SO, + 2HCN 


Hydrogen cyanide and its salts are 
widely used in the preparation of vari- 
ous acids, 


RX + NaCN — RCN + NaX (1) 
(H*) 
RCN + 2H.0 — RCOOH + NH*, 
OH 


CH,CHO 


Acetaldehyde Acetaldehyde 


evanohvdrin 


The present interest’ in’ hydrogen 
cyanide is centered around the produc- 
tion of acrylonitrile. 


HCN — CH; CHCN 
Acrylonitrile 


HC =CH 
Acetvlene 


() 


J 
CH.CH, 


Ethvlene oxide Ethylene 


cvanohvdrin 


In the first method (Reaction 5) the 
acetylene may also come from meth- 
ane. In the second method (Reaction 
1) the ethvlene oxide comes from 


On the succeeding pages you 
will find process details for . . . 


@ Oxygen (air fractionation) 


@ Ammonia and Urea (Ca- 
sale and Pechiney Proc- 
esses) 


@ Ammonia and Methanol 
(N.E.C. Processes) 


®@ Methanol (Vulcan - Atlantic 
Process) 

@ Hydrogen Cyanide (Gird- 
ler—Freeport Sulphur Proc- 
ess) 


HCN CH,.CHCN ——> CH.CHOHCOOH (2) 


Lactic acid 


ethylene either by direct oxidation 
or through ethylene chlorohydrin 
(HOCH CHLCH). The Acrylonitrile is 


(5) 


H.O 
HCN — HOCH.CH;CN = CH; = CHCN (4) 


used in the production of synthetic 


rubber. fibers. and soil conditioners. 
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COMPRESSERS 


arn Q 


Liquid NITROGEN 
SUPPLY 


LIQUID OXYGEN 
SUPPLY 


PUMPS 


PURIFIER 


FRAC TIONATING 


DRIER 


COLUMN 


AIR EXPANSION 
ENGINE 


HEAT EXCHANGER 


_,NITROGEN GAS 
SUPPLY 
>OXYGEN GAS 
SUPPLY 


LEGEND 


AIR (GAS) 

AIR (LIQUID) 

NITROGEN (GAS) 
NITROGEN (LIQUID) 
OXYGEN (GAS) => 
OXYGEN (LIQUID) ===> 


Figure |. Flow diagram for oxygen-nitrogen generation. 


From air to... 


Oxygen 


D. $. Goalwin, 


Air Products Inc 
Allentown, Pa. 


THIS PROCESS is primarily for the 
separation of oxygen or nitrogen from 
air, but other gases such as argon and 
neon may also be recovered. Ammonia 
processes based on the partial oxida- 
tion of natural gas utilize this type of 
auxiliary unit for their oxygen supply. 

Products by this process include liq- 
uid oxygen, liquid nitrogen, gaseous 
oxygen or nitrogen at pressures up to 
1000 psi, or other constituents of air. 
In general, liquid nitrogen and liquid 
oxygen are not obtained simultane- 
ously 

The oxygen-nitrogen generator con- 
sists of the following components: Air 
compressors, air purifiers, air driers, 


expansion engine, heat interchanger, 
fractionating column, delivery pumps. 
Physically, the expansion engine, heat 
exchanger, column and pumps are 
combined into a single unit. 

The air is compressed and carbon 
dioxide removed in a chemical or low- 
temperature freeze-out purifier (the 
latter for large units only). The air is 
further compressed (to a maximum of 
1000 psi in some plants) and water 
vapor removed in a bed of activated 
alumina. The high-pressure air is 
cooled by heat exchange with the out- 
going streams of oxygen and nitrogen, 
and is expanded and further cooled by 
doing work in an expansion engine, 
the air leaving the engine at a pres- 
sure of about 100 psi. Further throt- 
tling takes place in the tower, which 
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the air enters as a liquid-gas mixture. 
Liquid oxygen is collected at the bot- 
tom of the tower, gaseous nitrogen at 
the top. The degree of purity depends 
on the tower design and the extent of 
reflux. The compact liquid oxygen-ni- 
trogen pumps make possible the deliv- 
ery of oxygen or nitrogen in the liquid 
or gaseous form at any desired pres- 
sure up to about 3000 psi, and elimi- 
nate the usual oxygen compressor and 
holder. If liquid oxygen is 
pumped, it is subcooled below its boil- 
ing point by cold nitrogen vapor. If 
liquid nitrogen is the desired end prod- 
uct another distillation column is re- 
quired, and the cold nitrogen gas must 
be liquefied by heat exchange with a 
subcooled liquid oxygen-nitrogen mix- 
ture, 

Oxygen-nitrogen generators fall into 
two general classes, high purity (over 
99.5 percent) and tonnage (80-95 per- 
cent purity). High-purity oxygen is 
used in industry for welding, cut- 
ting, searfing and improving combus- 


gas 


tion in furnaces. Tonnage oxygen 
is used in the petrochemical industry 
for the partial oxidation of natural gas 
and for other chemical syntheses. 

Plants of this type have been built 
in units as large as 500 tons per day. 
Among the installations is Spencer 
Chemical Company's unit at Vicks- 
burg, Miss. 
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@ Putting Visco dehydrating and desalting 
chemicals to work for you is an absolute 
guarantee (in writing, if you wish) of 
consistently uniform emulsion-breaking 
efficiency. Every one of the big blue 
Visco barrels contains 55 gallons of 
working emulsion-breaker ...to give you 
minimum cost per barrel of dry oil. Call 
Houston, CAPITOL 7300, collect, for 
prompt action or more details on Visco 
chemicals and field service. 


VISCO PRODUCTS COMPANY 


INCORPORATED 
City National Bank Building 
Houston 2, Texas 


eee CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 
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From air and methane ... 


4 Ammonia and Urea 


® Casale process for ammonia now used in 
more than 40 plants with four more being constructed. 

® Pechiney process for urea has been desig- 
nated for two plants under construction. 


Foster Wheeler Corporation 
New York. 


The CASALE PROCESS for ammo- 
nia synthesis operates at substantially 
higher pressures than the original 
Haber process and contains many 
process simplifications. The basic 
method of producing anhydrous am- 
monia is by the catalytic union of one 
mole of free nitrogen with three moles 
of hydrogen. The free nitrogen is 
available in the atmosphere. The hy- 
drogen is not so readily available and 
must be manufactured. Therefore, the 
starting point in the ammonia synthe- 
sis sequence is the production of 
hydrogen. 

Referring to the simplified flow dia- 
gram, it will be noted that the entire 
processing sequence for converting 
natural gas into synthetic ammonia or 
urea is divided into seven stages: 

(1) Air Fractionation, (2) Synthe- 
sis Gas Generation, (3) Shift Conver- 
sion of CO to CO... (4) Carbon Dioxide 
Removal, (5) Liquid Nitrogen Wash. 
(6) Ammonia Synthesis and (7) Urea 
Manufacture. 

Air, after passing through filters 
and a caustic scrubber, is compressed 
to approximately 600 psig. It is then 
cooled and enters the air fractionation 
plant. Here, by means of heat ex- 
change with effluent gases and a heat- 
removal expansion system, it is re- 
duced in temperature and condensed 
to a liquid state and then fractionated 
into liquid oxygen and nitrogen. The 
liquid oxygen is pumped from the air 
fractionation plant at a pressure of 
about 400 psig. passes through the 
heat exchange section, is further heated 
and meets the natural gas at the en- 
trance to the synthesis gas generator. 

The nitrogen in vapor state, passes 
through the air plant heat exchanger 
where it cools the incoming air and is 
moved by a compressor to the ammo- 
nia synthesis section. Part of this ni- 
trogen stream is compressed to 300 
psig and reenters the air fractionation 
plant where it is liquefied for use in 
the liquid nitrogen wash system. 

The natural gas. mainly methane. is 
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compressed and heated after which it 
mixes with the preheated oxygen in 
the synthesis gas generator. 

The products of this high-pressure 
partial oxidation, mainly carbon mon- 
oxide and hydrogen, are cooled upon 
leaving the synthesis gas generation 
stage and then reheated to predeter- 
mined temperatures before entering 
the shift converter by exchange with 
the effluent gases from that conver- 
stage. Steam is added at the 
shift converter, and in the presence of 
the catalyst the conversion of carbon 
monoxide to carbon dioxide is com- 
pleted, additional hydrogen is freed 
from the dissociation of the water 
molecule, and the synthesis gas leaving 
the exchanger following the shift con- 
verter is cooled to the temperature de- 
sired for the carbon dioxide removal. 

In this system the synthesis gas is 
brought into intimate contact with 
MEA (mono-ethanol-amine) which re- 
moves the carbon dioxide from the 
synthesis gas in order to produce an 
essentially pure hydrogen stream con- 
taining a small percentage of impuri- 
ties. The carbon dioxide is stripped 
from this absorption medium using 
heat from a steam reboiler as shown. 

The synthesis gas, now freed of the 
bulk of its carbon dioxide, passes 
through a caustic wash to remove re- 
sidual carbon dioxide, is then dried 
and by way of heat exchange with 
effluent gases enters the liquid nitro- 
gen wash system, where any uncon- 
verted methane, carbon monoxide and 
any other gases of similar or higher 
boiling point are condensed through 
contact with the liquid nitrogen. 

The synthesis gas, so purified, and 
now containing only hydrogen and 
whatever nitrogen was added in the 
nitrogen wash receives its molecular 
proportion of nitrogen for the ammo- 


sion 


nia synthesis step. 

In the Casale ammonia synthesis 
process this gaseous mixture of hydro- 
gen and nitrogen is compressed to 
approximately 12.000 psig. is cooled 


REFINER 


to about 100 F., and enters the Casale 
reactor via the jet ejector system. In 
the reactor, which is also a heat ex- 
changer, the nitrogen and hydrogen 
unite in presence of a catalyst to form 
ammonia. 

This product of the reaction plus 
unconverted gases is then cooled and 
the liquid and gases are separated in 
the separator as shown. The uncon- 
verted gases are recirculated through 
the jet ejector system, and the liquid 
anhydrous ammonia moves either to 
storage or is pumped to the Pechiney 
urea production plant, 

In the Pechiney process, the seventh 
stage in the sequence, the liquid anhy- 
drous ammonia is pumped up to the 
pressure of the reaction system, 2900 
psig. is heated to approximately 300 
F., and joins the preheated and puri- 
fied carbon dioxide entering the Pech- 
iney reactor. The carbon dioxide has 
also been compressed to the reaction 
pressure of 2900 psig, and has been 
preheated to about 500 F. In the re- 
actor there is also present a circulating 
neutral oil containing reeyele ammo- 
nium carbamate in the form of a 
finely dispersed solid or slurry. The 
urea-carbamate-oil mixture leaves the 
reactor and its pressure is reduced to 
60 psig. In this liquid-vapor separat- 
ing vessel the oil in slurry form mixed 
with an aqueous solution of urea (the 
water is a product of the reaction) is 
pumped from the bottom for liquid- 
liquid separation of the oil and the 
urea solution. The urea solution is 
concentrated and finished for the pro- 
duction of urea in solid form. The un- 
converted carbamate is decomposed 
into ammonia and carbon dioxide, and, 
as such, leaves the separating tower. 
It then enters the oil absorbers where 
it recombines to form ammonium car- 
bamate for reeyeling to the reactor as 
oil-carbamate slurry. 

The processing advantages and op- 
erating simplicity of the synthesis gas 
generating system, the Casale process 
for ammonia synthesis and the Pech- 
iney process for urea manufacture are 
discussed in greater detail herein. 


Synthesis Gas Generation—!;, 
this process, developed by The Texas 
Company and Texaco Development 
Corporation, natural gas unites with 
oxygen under pressure to form a 
synthesis gas which is predominantly 
carbon monoxide and hydrogen, ae- 
cording to the formula: 

CH, + = CO 2H; 


The crude synthesis gas so produced 
is brought into contact with steam in 
the presence of a catalyst in the shift 
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Designed with thick, tap- 
ered section to relieve 
stress concentration. 


Additional metal prevents 
branch connection from 
corroding dangerously thin. 


Accelerated corrosion due 


Funneled inlet relieves 
stress concentration at point 
of highest magnitude—the 


be readily eliminated... by inside of the crotch, 
using WELDOLET WELDING 
FITTINGS at all 90° branch 


connections. 


to stress concentrations can 


When corrosion exists in a 
piping system, it attacks 
the points of stress con- 


centration most severely. 

WHY DOWN-RATE YOUR WeldOlets, 
PIPING SYSTEM BECAUSE 
OF THIS WEAK 


SPECIFY AND USE..... . . BONNEY WELDOLET 
WELDING FITTINGS 
to insure 100% pipe 
strength at branch 
connections under 
corrosive conditions. 


WeldOlets, 
socket-welding 
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converter where the carbon monoxide 
reacts with the oxygen in the steam 
and releases the hydrogen from the 
H.O molecule, thereby producing an 
additional hydrogen, as 
represented in chemical formula as 


quantity of 


follows: 

CQ 2H, H,© CO, + 3H 

The Texaco gas generators are com- 
paratively small, of simple design and 
are easily controlled. only 
about 300 square feet of plot area pet 
output from 
ammonia synthesis section. After 
bon dioxide removal and purification 
by liquid wash, the final 
product is hydrogen and nitregen con 
discernible 


requiring 


tons of ammonia 


nitrogen 


taining only the’ barest 


traces of carbon monoxide, argon, 
oxygen and unreacted methane. 


The features of the 


process ine lude: 


outstanding 


(1) Cata sts are not requ red 

N external heat necessary 
nasmuch as the proce s,m essence, 
a selt-supportin imple ombustion in 
i titalle chamber under cl sely 

ntrolled condit 

(3) Desulfurization of the raw ma 
terial 18 unnecessary is «sulfur con 
tamination in this non-catalytr process 
is not critical. In the was weneration 


ce nverted 
winds that 
subsequent 


Ompour S are 
ant sulfur comp 
removed m 
or liquid hydro 
charged to the gen 
(5) Accurate control of the reaction 
essentially a cf 
the hydrocarbon into hy 


W hen 


provides mplete con 


version of 


drogen and carbon mon ice 

charging natural gas, synthesis gas 
has been produced containing less 
than .2 percent unconverted methane 


formed the 
problem 


lhe trace of carbon 


presents m 


process 


removal 

Taken together these 
tine the process advantages of this new 
Texaco synthesis gas generation proe- 
ess, It is a most significant improve- 
ment over the older type 
which used catalyst in externally- 
heated tubes, and in which desulfuri- 
zation of the charging stock was nec- 
essary in order to prevent poisoning 
of the catalyst. Four of the five ammo- 
nia synthesis plants Foster 
Wheeler is now designing will use this 
process for the primary conversion of 
either gaseous or liquid hydrocarbons 
and oxygen into hydrogen and carbon 


features out- 


processes 


which 


monoxide, 

Casale Ammonia Synthesis— 
There are more than 10 Casale plants 
in operation throughout the world with 
a total installed capacity in excess of 
5000 tons per day of anhydrous am- 
monia, Four of the five plants being 
built by Foster Wheeler will use the 


Casale system for the production of 
anhydrous ammonia with a combined 
total capacity of 665 tons per day. 

The catalytic union of hydrogen and 
nitrogen takes place in the Casale 
process at pressures of 9000 to 12.000 
psig: however, this operating pressure 
can be reduced where cooling water is 
available at temperatures below 85 F. 
If the available cooling water exceeds 
8&5 F., an auxiliary condenser is pro- 
vided which cools by the evaporation 
of ammonia. 

The acceptance of the Casale process 
for the synthesis of ammonia is due 
mainly to the patented recirculating 
system which uses an ejector to move 
the unconverted nitrogen and hydro- 
gen back into the reactor instead of a 
compressor as in conventional 
esses. The use of an ejector rather 


proc- 


than a compressor for gas recircula- 
tion is not only reflected in lower unit 
cost due to the great simplification in 
piping and to the much lower cost of 
the ejector in comparison to the re- 
circulating but per- 
mits higher yield due to the minimizing 
of leakage which cannot be avoided 
when using recirculating compressors 
The use of the ejector as a prime 
mover also eliminates oil contamina- 


compressor also 


tion into the passing gases which is an 
disadvantave of mechanical 
compression systems. 

The synthesis reaction is highly exo- 
thermic and another feature of the 
Casale process is the exchange of this 
heat so liberated with the incoming 
gaseous mixture in the reactor itself. 
the result of a unique and simple in- 
ternal reactor structure. By such proe- 
ess simplification the cost and mainte- 
nance of an outside heat exchanger is 
thereby eliminated. 


inherent 


Process Advantages: 


(1) kjector of simple construction 
eliminates recirculating compressor 

(2) A simplified heat hanger, 
built integraMy in the reaction cham 
ber, eliminates outside heat exchanger 
and simplifies piping 

(3) High operating pressure permits 
production of liquid anhydrous am 
monia at normal cooling water tem 
perature 

(4) High pressure also provides 
wreater tolerance for carbon monoxide 
and oxveen which may be contami 


nants m the synthesis gas 


Pechiney Urea Manufacturing 
Process—W hen carbon dioxide and 
ammonia are brought together in a 
reactor under pressure and tempera- 
ture conditions most conducive to a 
maximum once through conversion. a 
two-stage reaction takes place. First. 
the mixture is converted to ammonium 
carbamate: 

2NH, + CO, 


In the second stage. part of the earba- 


NELCONH,O 


rROLEUM 


mate changes to urea with the forma- 
tion of water: 

NH,CONH,O CO 
— NH; H.O 
The first reaction is highly exothermic ; 
the second slightly endothermic. 

This is the reaction which is com- 
mon to the outstanding processes in 
use today for the manufacture of urea. 
However, at the operating pressure 
and temperature in the reactor, the 
mixture of carbon dioxide and ammo- 
nia is most corrosive and many expen- 
sive alloys and even costly pure metals 
have been used in the effort to resist 
this highly corrosive action. 

In the Pechiney process. corrosion 
has been reduced to a minimum by 
the use of a neutral oil circulating 
medium in which unconverted carba- 
mate has been absorbed in a highly 
dispersed state forming an oil-carba- 
mate slurry. This slurry is reeveled to 
the reactor mixing therein which the 
carbon dioxide-ammonia feed 
This mixture. predominantly oily, 
markedly inhibits the corrosive action 
inasmuch as the oil protects the metal 
from the corrosive gases, In addition 
to its anti-corrosion function, this very 
practical method of reeveling makes 
possible high ultimate conversion and 


gases, 


also provides a simple operating de- 
vice for the accurate control of the 
reaction temperature. 


Process Advantages: 


(1) Circulating neutral oi] medium 


minimizes corrosion, the most. sig- 
mihcant maimtenance tactor m urea 
manutacture 

(2) The neutral oi) recirculating 


medium also permits use of pumps in 
ompressors for recirculation 
ammonia 


stead of « 
of the unconverted 
mixture 

(3) The use of an _ oil-carbamate 
slurry permits the simple reintroduc- 
tion of unconverted ammonia and car 
bon dioxide to the reactor without 
separating gases as in other urea 


easeous 


these 
pro« esscs 

(4) Simple temperature control of 
the neutral oil recirculating medium 
permits highly accurate control of the 
temperature of the reacting zone 


(5) Conversions of 97 percent and 


higher are possible 


There is no doubt that the trend in 
fertilizer manufacture is toward urea 
and away from ammonium sulfate and 
ammonium nitrate. In addition to its 
substantially higher nitrogen content, 
urea possesses many advantages in 
transportation and handling. The two 
urea plants now being built by Foster 
Wheeler will use the Pechiney process 
for the manufacture of urea with com- 
bined capacity of approximately 410 
tons per day. 

Five Foster Wheeler designed am- 
monia synthesis plants are now in var- 


ious stages of construction. 
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(a patented alloy) 


Every Chase Antimonial Admiralty heat 
exchanger tube is tested to withstand at least 
1,000 pounds per square inch water pressure. 


Meets every test for Heat Exchanger Tubes 


Chase flattening test, index of Antimonial This Chase metallurgist is checking the size 
Admiralty tube’s physical quality and ability and uniformity of grain of Chase Antimonial 
to withstand bending or end flaring Admiralty heat exchanger tubes 


When you put Chase Antimonial Admiralty* tubes into a heat exchanger you 
know they II stand up for years. It isn’t only that we make certain there's enough 
antimony to resist dezincification. Chase heat exchanger tubes are carefully 
tested and retested for every physical and chemical property required to meet 
actual field conditions. It pays to insist on Chase Antimonial Admiralty. 


S Par No 2.061.921 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 
is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity ... providing all users with a highly efficient synthetic fluid-type 

cracking catalyst. Your requirements can also be supplied in ground 

(DA-1*) form. Write for further descriptive information. Experienced 

Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 
*T.M.7.0.C.C. 


Progress Through Chemistry 


THE DAVISON 1 CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJBSILICOFLUORIDES AND FERTILIZERS 
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From air and methane... 


4 Ammonia and Methanol 


The N.E.C. process for ammonia has been 


used in 55 installations. 


Axel Christensen 
Chem Cor Tructior C rporation 


New rk 


HYDROCARBON GASES such as 
coke oven gas, natural gas and certain 
petroleum refinery gases are readily 
processed into nitrogen-hydrogen gas 
mixtures for the production of ammo- 
nia by this process. 

Referring to the flow diagram in 
Figure 1, the gas, assumed clean and 
low in sulfur content, enters the sys- 
tem at about 80 psig. Part of the 
is burned under the primary reformer 
(6) to provide heat required to reform 
the hydrocarbons in the gas. Waste 
heat from this operation is converted 
to process steam in boiler (5). The 
balance of the natural gas is passed 
through absorbent in the sulfur re- 
moval vessel (13). Steam is then com- 
bined with the gas and the mixture 
passed through preheater (12) and 
sent to the reaction tubes of the pri- 
mary reformer (6), The catalyst in the 
tubes promotes the reaction between 
the hydrocarbons in the gas and the 
steam to form a gas mixture of hydro- 
gen, carbon monoxide, carbon dioxide 
and small quantities of methane. 

The gas mixture leaving the reaction 
tubes passes through into a secondary 
reformer (8). This unit is provided 
with a burner at its inlet where air is 
supplied in sufficient quantity to pro- 
vide the nitrogen required in the final 
mixture. The combustion of the gas 
with the oxygen in the air raises the 
temperature of the gas mixture before 
its passage through secondary reformer 
catalyst, thereby promoting the con- 
version of the residual methane. 

The gas mixture leaving the see- 


gas 


ondary reformer is cooled in a waste 
heat boiler (10) to reduce its tempera- 
ture to the level required for the oxi- 
dation of carbon monoxide to carbon 
dioxide and hydrogen. This oxidation 
is accomplished by adding steam to 
the reformed gas and passing the mix- 
ture over the catalyst in the CO con 
verter (11) where the following reac- 
tion takes place. 


CO + H,O = CO, + H: 


The converted gas, containing ap- 
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proximately 3 percent CO, is now split 
between the heat exchangers: one (12) 
to preheat the steam-gas mixture to 
the primary reformer. and the other 
(15) to preheat the steam to be added 
to the gas for CO oxidation. After this 
heat exchange the gas is cooled in a 
gas cooler (16), where the temperature 
is lowered to near the temperature of 
the water used in the cooler. thereby 
condensing the excess steam in the eas. 
The gas leaves the reform section at 
about 20 psig. 

The converted gas is then sent 
through purification and compression 
(19) to synthesis. The carbon dioxide 
is removed just prior to compression, 
and residual carbon monoxide is_re- 
moved between the last two stages of 
compression. This results in a gas hav- 
ing correct proportions of hydrogen 
and nitrogen for synthesis of ammonia. 

The carbon dioxide is absorbed in 
an aqueous solution of monoethano- 
lamine. The spent amine from the 
scrubber (17) is sent to the regenera- 
tor where the are 
driven off at atmospheric pressure by 
heat, leaving the solution ready for 
recveling. At an interstage pressure of 
approximately 
gases are scrubbed with an ammonia 


dissolved 


vases 


125 atmospheres the 


cal cuprous solution to remove impurt 
ities such as carbon monoxide, carbon 
dioxide and oxygen. The « uprous solu- 
tion the serub- 
bing tower (21) where it absorbs these 
impurities. The rich solution is then re 
venerated at atmospheric pressure by 


is circulated through 


the heating of the solution in two heat 


exchangers (27) and a steam heater 
(28). The evolved gases are scrubbed 
with incoming spent solution in’ the 


reflux tower (29) for the recovery of 
ammonia. The final regeneration takes 
place in a hot liquor storage tank 


(26). The lean solution is cooled by 
water in (31) and evaporating am- 
monia in (32) before being returned 


to the scrubber by the high-pressure 
centrifugal pump (20). Washing the 
synthesis gas in the aqua 
tower (22) reduces the carbon dioxide 


4mimonia 


to trace amounts. The gas leaving the 

aqua ammonia tower passes through 

separator (23) to the last stage of the 


compressor (19) where it is com- 
pressed to about 350 atmospheres and 
fed to the synthesis system. 

The compressed hydrogen-nitrogen 
mixture is delivered to the synthesis 
system and mixed with the circulating 
gases in the oil filter (360). The gas 
circulated by (35) con- 
tains some uncondensed ammonia and 
unconverted nitrogen and hydrogen. 
The mixture from the oil filter is sent 
to the cold exchanger (38) for pre- 
cooling before entering the ammonia 
condenser (37) where final 
condensation of ammonia from. the 
gas takes place. This secondary con- 
densation removes final traces of car- 
bon dioxide and water vapor, and is one 
of the patented features of the NEE 
process. It explains to a considerable 
degree the long life and high efficiency 
of the catalyst. Leaving the ammonia 
cooler the condensed ammonia is sepa- 
rated in (39) and drawn off into the 


COTM pressor 


cooled 


ammonia storage tanks. 

After removal of the condensed am- 
monia, the gas passes through the cold 
the ammonia 
There are two inlets 


and enters 
converter (11) 
to the ammonia converted: the main 
inlet near the top and a by-pass at the 
bottom. The by-pass inlet permits ex- 
cellent control of the catalyst tempera- 
ture. The patented 
design with a built-in heat exchanger 
and is charged with a high grade cata- 
lyst that actively promotes the conver- 
and hydrogen to 


exchanger 


converter of 


sion of nitrogen 
ammonia. Leaving the converter the 
vases are cooled in the water cooled 
primary (42) where the 
greater part of the ammonia is con 
densed and from separator 
(40) as liquid anhydrous ammonia. 
Phe the 
circulating compressor | >) and are 
recirculated through the system 


condenser 
removed 


vases pass to 


tine ondensed 


NEC Methanol Process—\li thane! 
can be made from the same raw ma- 
terials as ammonia and in a plant of 
much the same ty pe 

The gas reform section is operated 
under slightly different 
from those for the production of am- 
Reforming for 


conditions 
monia synthesis vas 
methanol yields a vas rich in carbon 


The 


reforming 


hydrogen major 


for 


monoxide and 


differences between 


ammonia and for methanol are, in the 


See AMMONIA and METHANOL, Page 201 
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Drew Power Engineers are not limited by miles or places when 
it comes to prompt water conditioning service. 
During 1952, Drew engineers traveled over 2,000,000 miles to 
survey, treat and control all types of industrial water problems. 
To each Drew client, these experienced men brought the most 
modern treatment materials and techniques developed by years 
of continuing research on scale, corrosion, sludge and other 


Over two 
million miles 
of service! 


water problems. 

The Drew representative nearest you can be of great help in 
lowering your maintenance costs, preventing expensive break- 
downs in your plant. Call him without obligation. 
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1726 Yakono Rood 
Towson, Md 


MASSACHUSETTS 
E. Stolbe 
Hayden Rowe St 
Hopkington, Mass 
J.P. Zaro 

15 Ransom Rood 
Mattapan, Moss 


MICHIGAN 

H Vanderslice 
192 East Lincoln 

Bumingham, Mich 


MINNESOTA 

Patten Kindstrom Co 
418 Flour Exchange Bldg 
Minneapolis, Minn 


MISSOURI 

W. J. Wright 
4903 Delmor Blvd 
St. Lowis, Mo 


NEW HAMPSHIRE 
Blake 

180 Bradley St 
Portland, Me 


NEW JERSEY 

W. L. Heitzmen 

71 Greenway Road 
Glen Rock, N J 
Jomes Hartman 

1 Marshall St 
Irvington, J 
Jomes Quigley 

10 Robert Court 
West Orange, N. J 


NEW YORK 
WJ. Korok 
160-48 27th Ave 
Flushing, N.Y 
Frank Peleckis 
2805 Clinton St 
Buffalo, N. 

C. 1. Howard 
104 Editim Rd 
Syracuse, N 


NORTH CAROLINA 
A. D. Harrell! 

725 S. Tillery St 
Rocky Mount, N.C 


OHIO 

A. F. Brock 

1120 Cadle Ave. 
Mentor, Ohio 

EC. Fulmer 

812 Chestnut St 
Parkersburg, W. Vo 
Stanley Shaw 

3547 Horvey Ave 
Cincinnati, Ohio 


OKLAHOMA 


J. Worrell 
409 S. Cedar 
Nowoto, Okla. 


PENNSYLVANIA 


Frank Kohm 
2311 Front St 
Harrisburg, Po 

1. H. Longstreet 
326 East State St 
Doylestown, Po 
M. Zoanecosky 
6808 Quincy St 
Philadelphia, Pa. 


RHODE ISLAND 
J}. P. Zaro 


15 Ransom Rood 
Mattapan, Mass. 


SOUTH CAROLINA 
W. J. Nunes 


11 Charlotte St 
Greenville, S. C. 


TEXAS 

Hartman 
Box 4613 
Dallas, Texas 
D_H Kennedy 
3213 Binz St 
Houston, Texas 


l’eTROLEUM 


UTAH 

Flinco, Inc 

276 W. 1st South St 
Salt Lake City, Utoh 


VEFMONT 
R_F. Bloke 
180 Bradley St. 
Portland, Me. 


VIRGINIA 

A. D. Harrell 

325 S. Tillery St 
Rocky Mount, N.C 


WASHINGTON 

Pacific Research, Inc 
1709 Northern Life Tower 
Seattle, Wash 


WEST VIRGINIA 

E. C. Fulmer 

812 Chestnut St 
Parkersburg, W. Vo. 


WISCONSIN 

W. S. Price 

1723 E. Beverly 
Milwaukee, Wisc. 
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+ 
CARBON-MOLY0.50% Mo—For services to 1050F 
requiring higher creep strength than carbon steel 
with no increase in corrosion or oxidation resist- 
ance. 


CROLOY 20.60% Cr, 0.50% Mo—For operating 
conditions to 1075F requiring properties superior 
to carbon-moly with respect to graphitization and 
creep strength. 


CROLOY 1.25% Cr, 0.50% Mo—Economic grade 
good creep strength properties up to 1100F. Some- 
what more corrosion resistant than chromium-free 
steels. 

CROLOY 2.2% Cr, 0.50% Mo—Economic grade for 
resisting both oxidation and corrosion, with excel- 
lent high-temperature strength, up to 1150F. 


CROLOY 22.25% Cr, 1.00% Mo—Exceptionally 
high creep strength up to 1175F for polymerization 
and high pressure cracking. Otherwise similar in 
properties and characteristics to Croloy 2. 


CORROSION 


Periodic review of your operating requirements pays dividends 
when you discover the best alloy tubing for your own specific 
needs. B&W’s wide range of intermediate alloys are being used 
\ extensively in a variety of high temperature services. All have 
earned universal acceptance and praise for giving optimum RB 
service satisfaction with economy over the years. The accom- z 
panying table shows the extensive range of temperature, pres- 
sure, corrosion and oxidation conditions met by B&W Alloy rs 
; Tubing. Detailed technical data is contained in Bulletin TB-6, i 
A available upon request. Mr. Tubes—your B&W Tube Representa- g 
tive—will be pleased to discuss tubing technics with you. & 


CROLOY 3-M~—3% Cr, 0.90% Mo—Somewhat better 
creep properties, and resistance to corrosion and 
oxidation up to 1175F than Croloy 2. 

CROLOY 5—5% Cr, 0.50% Mo—For operating con- 
ditions up to 1200F where corrosion resistance is a 
primary requirement—with creep strength and 
oxidation resistance superior to Croloy 2. 

CROLOY 5-Si-5% Cr, 0.50% Mo, 1.50% Si—for 
operating conditions up to 1300F where oxidation 
resistance is a primary requirement. Excellent re- 
sistance to scaling under straight oxidizing condi- 
tions. 

CROLOY 7—7% Cr, 0.50% Mo—For operating con- 
ditions up to 1250F where corrosion resistance is 
the primary requirement. Somewhat more oxidation 
resistant than Croloy 5. 

CROLOY 9-M—9% Cr, 1% Mo—For severe operating 
conditions up to 1300F where high corrosion and 
oxidation resistance are essential as in hydrogena- 
tion processes. 


Steels from CROLOY 1% upward are electric furnace alloy steels 


which are 7 cleaner and of better 
utes to greater reliability and improved creep 


properties at elevated temperatures. 


steels. This contri 


uality than open hearth 
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TUBULAR PRODUCTS DIVISION 


Beover Falls, Po. —Seamiess Tubing; Welded Stainless Stee! Tubing 


Alliance, Ohio— Welded Carbon Stee! Tubing 
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From air and methane . . 


Methanol 


Vulcan Engineering Division 


The Vulcan Copper & Supply Company, 


Cincinnati, Ohio 


THE VULCAN-INVENTA 
for the production of synthetic me- 
thanol combines the experience of 
Inventa in design and operation of 
their commercially proven synthetic 
methanol plant at Ems, Switzerland 
with Vulean’s American engineering 
practice and experience in recovery 
and refining of methanol. 

Methanol is synthesized by the fol- 
lowing reactions, the first being pre- 
ferred because of the lower hydrogen 
requirement: 


process 


CO + 2H: ~ CH;,OH (1) 
CO; + 3H: CH;s3OH+H:0 (2) 


Synthesis make-up gas may be pre- 
pared by a variety of processes de- 
pendent on the raw materials avail- 
able. Some of the processes are: 


1. Natural Gas 

Step 1. Catalytic steam reforming 
or partial oxidation. 

Step 2. Catalytic carbon monoxide 
shift reaction or carbon dioxide re- 
versal of shift reaction, whichever is 
necessary, to produce the required 
carbon monoxide to hydrogen ratio. 

Step 3. The carbon dioxide content 
of the gas is usually substantially re- 
duced by absorption in monoethano- 
line or in a water scrubbing operation 
to prevent excessive consumption of 
hydrogen and formation of water dur- 
ing synthesis. 


2. Coal 

Step 1. Coal gasification or partial 
oxidation. 

Steps 2 and 3. Same as for natural 
gas. 


3. Coke 
Step 1. Water gas 
partial oxidation. 


veneration or 


September, 


capacity, long life and good selectivity. 


Catalyst developed for this Vulcan-Inventa process has high production 


Steps 2 and 3. Same as for natural 


gas, 


4. By-product Gases (such as: off- 
gas from ethylene and acetylene 
plants) 

Step 1. Rectification by the Hy- 
persorption process or a low tempera- 
ture nitrogen washing system to pro- 
duce the required synthesis gas 
make-up composition with a low 
inert gas content. 


5. Oil 

Step 1. Partial oxidation. 

Steps 2 and 3. Same as for natural 
gas. 

Regardless of the source of syn- 
thesis make-up gas, the proper stoi- 
chiometric ratio of constituents is re- 
quired to satisfy Reactions (1) and 
(2). 

In addition to Reactions (1) and 
(2) several undesirable side reactions 
take place in the synthesis of me- 
thanol, for example: 


2CH,OH — CH;,OCH,+ H:O (3) 
dimethyl ether 


CH,OH + nCO + 2nH,— 
CH,(CH:), OH + nH.O 
higher alcohols (4) 
CH,OH + H:—CH,+ (5) 
methane 
CO + 3H: ~ CH, + H:O (6) 


methane 


The undesirable side reactions 
should be suppressed as much as pos- 
sible to obtain optimum yields and 
decrease the amount of impurities to 
be removed in methanol refining. 


Factors Influencing the Side Re- 
actions: 

(1) Selectivity of the Catalyst this 
is indicated by the purity and composi- 
tion of the raw methanol produced. 


REFINER 


(2) Formation of dimethylether and 
higher aleohols | Reactions (3) and 
(4)] will tend to increase with a de- 
crease in space velocity. 

(3) The quantity and composition 
of higher aleohols [see typical Re- 
action (4)] produced are strongly in- 
fluenced by operating temperatures 
and the hydrogen to carbon monoxide 
ratio. High operating temperatures 
tend to increase higher alcohol forma- 
tion while high hydrogen to carbon 
monoxide ratios suppress the forma- 
tion. 

(4) Methane formation by reduction 
of methanol [Reaction (5)]| is always 
increased rapidly by higher operating 
temperatures, especially above 380 C, 

(5) Methane formation in accord- 
ance with Reaction (6) oceurs rapidly 
at temperatures above 380 C. The 
initiation temperature of this reaction 
varies considerably with the catalyst 
used, but it can be assumed to be be- 
tween 380 and 420 C. This reaction 
is highly exothermic, releasing more 
than twice the amount of heat released 
in methanol formation. It can easily 
result in an uncontrollable runaway 
increase in temperature. 


Influence of Catalyst on Methanol 
Synthesis: Aside from the factors in- 
dicated above, the production capacity 
per unit of catalyst volume per unit 
of time is the primary factor for com- 
mercial plants. However, the best 
catalyst is the one which has an opti- 
mum combination of these properties: 


(a) High production capacity 
(bh) Long life 
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E-5 
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Product to 2 
Storage Atmospheric 
Rectifying Column 


E-9 
Vent Extractive 

Condenser Column 
Condenser 


E-8 
Atmospheric 
Rectifying 
Column 
Condenser T-4 
Extractive 
Column 


4 


T-5 
Dilute Methanol 
Rectifier 
E-iO 
Vent 
Condenser 


E-i2 
Rectifier 
Condenser 
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Reflux 
Drum J 


impurities 
Draw 


(ce) Good selectivity to suppress siete 


reactions 


(d) Low operating temperature to 
suppress side reactions 
te) Low volume shrinkage 


ig) Low 


Little dusting or breakage 
sensitivity to catalyst 


Polsons 


Some important characteristics of 
the catalyst developed for this proc 
ess are: 

(1) Production rate 2.0 to 2.2 
volumes of methanol per volume of 


catalyst per hour 
(2) Life | 23 
Lite capacity of catalyst 
of methanol liter 


tons per ol 


catalyst. 
(3) Life of catalyst 
IS months 


approximately 


(4h) Typical erude methanol analy 
to from 
feed vas containing to 1.4 percent 
to) 


sis range (prior refining) 


Specihe gravity O.805 to at 20/4 
Dimethyl ether LOto 1.4% by wemht 
Higher alcohols O4to1 % by wewht 
W ater $7 105.5% by wemht 


(5) Influence of operating tempera- 
ture on side reactions is very slight 


partial 


(6) Operating pressure 


Figure 2, Methanol Finishing 


pressure of active gases 285 atmos- 
pheres (4200 psi} 
for inert gas load in each case. 

(7) Operating temperature range 
125 to 380 ( 

(8) Sensitivity to poisoning by sul- 
is practically non- 


must be corrected 


fur 
existent, 
(9) Sensitivity 


compounds 


to shut down of 
plant--no measurable loss of activity 
after 10 plant shutdowns for a given 
hatch of catalyst. 

(10) Methane reection 
operating temperature range is wide, 
the catalyst can be operated well below 
C. where appreciable methane 
formation starts. 

(11) Catalyst is reduced before in- 


since the 


stallation in converter. 

(12) Catalyst can be stored in pre- 
reduced form with no loss of activity 
for more than two vears. 

(13) Shrinkage during operation is 
less than LO percent, 

(14) The eatalyst bulk density is 1.0 
kilogram per liter (62 > pounds pet 
foot). 

(15) In operation, limited breakage 
of catalyst occurs with a small amount 
of but enough to foul 


valves, exchangers. ete. 


dusting, not 


(16) Approximate time required to 
start up 1} to 20 hours to achieve 
OO percent activity and capacity, and 
catalyst reaches LOO percent activity 
and capacity in one week or less. 


Is 
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(17) Final reduction of catalyst 
may be done with pure hydrogen, as 
the catalyst is in the pre-reduced state 


Refining Facilities for Raw Me- 
thanol: Based on stringent commer- 
cial methanol specifications. and eco- 
nomic requirements for a high degree 
of recovery. this process uses a four 
(4) column refining system to produce 
high purity methanol, with 95 to 99 
percent of methanol in the crude re- 
covered as first grade product. 


Description of Process: [he process 
flow is illustrated, Figures 1 and 2. 

Synthesis make-up gas. supplied at 
350 ke em.” is passed 
carbonyl! 
removal 


a pressure of 
through the iron 
chamber D-1 for of iron 
carbonyl in the gas stream. Activated 
carbon is the absorbing reagent used. 
The synthesis make-up gas enters the 
synthesis loop via oil trap D-2. Here. 
the compressed make-up gas joins the 
receveling vases of the synthesis loop 
traces of lubricating oil in the 

from recirculator C-l are re 
moved. The ‘ ollec ted oil is let dow tN 
intermittently from trap D-2. 
necessary, to an oil recovery system. 


guard 


and 
vases 


as 


oil 


The combined gases, leaving oil trap 
D-2. enter converter CV-1 at ambient 
temperature. In converter CV-1. the 
active gas constituents, equivalent to 
the amount in the synthesis make-up 
are converted to methanol. water 


vias. 


KELINER 


. 
To 
T-2 
— 
| 
: 
Reflux 
P-7 Orum 
=~ 
p- 
Sewer 
eration 
= 
192 32, No. Y 


So we called Howe-Baker “ 


Refiners throughout the world consult Howe-Baker 
about emulsion problems. In fact, on 3 continents 
more than 1,000,000 barrels of crude oil per day 
are being treated by custom built electrostatic units 
designed by Howe-Baker. Call us for a detailed dis- 


cussion of your particular requirements. 


SPECIALISTS IN PETROLEUM EMULSIONS 


THE HOWE 


BAKER CORP. 


ESPERSON BUILDING * HOUSTON 2, TEXAS 
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—ADMIRALTY HEAT EXCHANGER TUBES 


When you are up against tough operating 


conditions affecting heat exchanger tubes...relax. Accept 


our invitation to let Scovill engineers help work out 


the right tube specification. Then go ahead and call 


your shots on performance. 


Any one of Scovill’s popular heat exchanger tube alloys 


will prove best in its class for specified service condi- 
tions. Most popular of them all is our Phosphorized 
Admiralty Tube ... i” a class by itself because it is hot 
extruded from CONTINUOUS-CAST billets. Scovill 

Continuous Casting of this alloy assures highest stand- 

€.. ards of SOUNDNESS and UNIFORMITY, and opti- 
mum amount of inhibitor (Phosphorus) for maximum 


resistance to dezincification. Tube troubles literally 


SCOVILL 
HEAT EXCHANGER TUBE - find no “foothold” in uniformly protected and finished 
ALLOYS tube surfaces. 
PHOSPHORIZED ADMIRALTY Our informative 40-page heat exchanger tube techni- 
POI cal booklet will be sent on request. Inquiry outlining 
MUNTE METAL your problems and needs is welcomed. Write Scovill 


NAVAL BRASS 
RED BRASS. 85% 
DEOKIDIZED COPPER Conn. Phone Waterbury 4-1171. 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO -NICKEL, 30% 
CUPRO NICKEL, 30% High Iron 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 


Manufacturing Company, 99 Mill Street, Waterbury 20, 


CG Cu cant buy beller Brass 
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|) Production rate—2.0 to 2.2 volumes of methanol per volume 


per hour. 


(2) Life capacity of catalyst—23 to 25 tons of methanol per liter 


3) Life of catalyst—approx'mately 


4) Influence on side reactions ‘s very 


5) Operating pressure—partial pre: 


6) Operating temperature— 325 + 


Sensitivity to poisoning by sulfur 


of catalyst. 


SOME important characteristics of the catalyst developed for this process: 


f catalyst 


ght. 
ire of active aase 285 atmosphere 
380 C. 

»mpounds is very low. 


8) No measurable loss of activity after !0 plant shutdowns for a given batch 


(9) The catalyst can be operated well below 380 C. where appreciable 


methane formations start. 


Catalyst is reduced before installation in converter. 


and side-reaction products vapor 
form, at approximately 340 to 300. C, 
However. due to internal heat ex- 
change apparatus provided in’ con- 
verter CV-1. the gases leave the con- 
verter CV-1 at about 160 C, 

The effluent from 
C\-1 pass through the water-cooled 
primary condenser E-] and the re- 
frigerated secondary condenser E-2. 
where essentially LOO percent of the 


converter 


eases 


reaction products are condensed, The 
liquid product is separated from the 
gas stream in methanol separator D-3, 
the vases from separator D-3 passing 
on to the suction of recireulator C-1,. 
which compresses the reeyele gases 
-ufliciently to 
pressure drop and injects the recom- 
pressed gases into oil trap D-2. 

Between methanol separator D-3 and 
recirculator C-1. a very small portion 
of the reevele gas stream is vented* 
to maintain the partial pressure of the 
non-reactive gases in the recycle gas 
stream at a reasonable level. 

The raw methanol product, sepa- 
rated from the gases in separator D-3, 
is continuously let down to the low 
pressure flash drum D-4. where the 
bulk of the dissolved gases* and low 
boiling compounds are vented due to 


overcome the system 


the reduction in pressure. The con- 
densate is fed into dimethyl ether 
column T-l, which operates under 


pressure, for removal and concentra- 
tion of the remaining low boiling com- 
pounds, The steam-heated calandria 
supplies the necessary heat for 
the pressure stripping operation to 


The low hoil- 


ing compounds are taken overhead and 


remove the low boilers. 


water-cooled dimethy| ether condenser 
condenses the dimethy! ether, the 
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non-condensables being vented from 
the system. The resultant dimethyl 
ether product is collected in’ reflux 
drum D-5. Part of the dimethyl! ether 
product is returned to column ‘T-1 as 
reflux via pump P-L and part is drawn 
off to dimethyl ether product storage. 

Crude methanol is drawn off as bot 
toms from dimethy] ether column 
and fed to the atmospheric rectifying 
column T-2. Steam-heated calandria 
provides the necessary heat for 
rectification. A liquid methanol draw 
is taken near the rectifying 
column T-2 and sent to heads strip 


lop of 
pine column T-3 for final removal of 
traces of low boilers. the steam-heated 
heads column calandria F-6 providing 
the necessary heat for stripping the 
low boilers. Refined methanol is taken 
as bottoms product from column T-3. 
cooled in product cooler E-7 and trans- 
ferred to finished product storage by 
pump P-2. 

The low boilers, which are concen- 
trated in the top of rectifying column 
T-2. are taken overhead with an ap- 
preciable amount of methanol and are 
condensed in atmospheric rectifying 
column condenser E-8 and vent con- 
denser the non-condensables  be- 
ing vented and the 
lected in reflux drum D-6. Pump P-4 
is used to transfer part of the con- 
densate from reflux drum D-6 to 
column T-2 as reflux and part to ex- 
tractive column T-4 for 
methanol and concentration of im- 
purities. Also. a bottoms fraction from 
atmospherie rectifying column T-2 is 


condensate col- 


recovery of 


transferred by pump P-3 to extractive 
column T-4+ for recovery of methanol 
and Cond entration of high boilers 
kxtractive distillation column T-1 
is heated by live steam injection and 
refluxed with water. Concentrated im- 
purities are taken overhead and con- 
densed in extractive column condenset 
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and vent condenser K-10. the 
non-condensables being vented from 
the system. The resultant condensate 
is collected in reflux drum D-7 and 
transferred by pump P-O; part being 
recycled to column T-t as retlux and 
part being withdrawn from the system 
Dilute methanol is withdrawn ftom 
the base of extractive column T-4 and 
transferred via pump P-5 to the dilute 
methanol rectifier T-5, where con 
centrated methanol is taken overhead 
and condensed in’ the rectifier 
denser E-12. The concentrated me 
thanol condensate is collected in re 
flux drum D-8 and transferred via 
pump P-8, part being used as reflux 
to rectifier T-5 and part returned to 
the atmospheric rectifying column T-2 
to recover the methanol content. Non 
condensables from. the 
dilute rectifier K-12 
reflux drum D-8 through vent) con 
denser for trace 
quantities of methanol. 


are vented 


condenser and 


recovery of 


Materials of Construction: |) order 
to prevent iron carbonyl formation 
and hydrogen attack at elevated tem 
peratures, it is necessary to use resist 
ant alloys. For example, the internals 
for the methanol 
should be constructed of either 
dur, Type 347 stainless 
equivalents. A careful analysis of ma 
terials of 


synthesis converter 
steel. on 
construction ois necessary, 
throughout the system. to reduce cor 


roston to minimum, 


Typical Utilities Requirements 
(natural gas plant) 

Natural 31,200 feet® (1000 
was) per 1000 gallons of methanol 

Cooling Water (85 F.), 278,000 gallons 
per 1000 gallons methanol 

Preated Water, 2200 gallons per 1000 
gallons methanol 

electric Power, 240 
gallons methanol 

*Steam, 12,500 pounds per 1000 gallons 
methanol 

*When 
patented 
Thi can lower the 
to 8700 pounds per 
methanol 


(ias, Btu 


kwh per 


high, 


system 1s 


Vulcan's 
used 


steam cost is 
Vapor re-use 

steam Consumption 
1000 gallons 


base d on 
sup 


Note: The above utilities are 
(1) Synthesis 
pled to the maim gas compressors at a 
minimum pressure of 23 and a 
maximum temperature of 90 (2) the 


follow 


make-up gas being 


synthesis make-up gas com 
position in by volume CO—31.9, 
H, 67.1, CO O<.3 maximum, CH, 


06 maximum, other merts—O.1] maxi 
the 
Synth ike i eg emer 
based nm oat | ated ip tor 
he 277.000 f+ wid 14.7 ‘ 
bas per 1000 gallons n ‘ 


catalyst. 
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. «+ Compere your present moulding method with the production-proven GREER 
10-pound Automatic Wax Moulding Machine and the latest development in the 
wax-moulding fleld—the new GREER '4-pound Automatic Wax Moulding Machine. 


WHAT ARE YOUR WAX-SLABBING LABOR RE- 
QUIREMENTS? Either the “- or 10-pound GREER 
Wax Moulding Plants require only one man for the 
production of up to 15,000 pounds of wax per hour in 
10-pound cakes, or up to 2,500 pounds of wax per 
hour in Ya-pound cakes. 


OF COURSE YOU WANT HIGHEST PRODUCT 
QUALITY AND UNIFORMITY. Dependable control 
over the depositing, cooling, and demoulding opera- 
tions performed by the machine assure an attractive 
product readily accepted by consumers. A volumetric 
depositor of Greer design eliminates air entrapment 


and holds individual cakes to within +2 to 1% in 
weight for a given setting. 


SANITARY OPERATION. The Greer Wax Moulder 
is completely automatic thereby eliminating spillage, 
unsightly conditions and waste. 


HERE'S HOW YOU GET A BONUS IN EXTRA 
PLANT FLOOR SPACE. Because Greer Automatic 
Wax Moulding Plants require only approximately 
one-tenth the floor space taken by conventional wax- 
moulding presses, you gain a dividend of definite 
value in these days of high construction costs. 


| 
| | 


Y%-LB. MACHINE 


By the makers of Continuous Automatic Production Machinery for the Petroleum, Food and Other Process 


Sales Engineering Offices: New York, N. Y., Chicago, Ill., San Francisco, Calif. 


PerroteumM KEFINER—I1 ol 


‘ 
EXAM 
No 
104 


ELEVATION 


Cut labor approximately 5 times 
Increase production 
7 Save valuable floor space 
> Obtain outstanding product quality 


WITH THE GREER AUTOMATIC WAX MOULDING MACHINE 


Greer Engineers are ready to work with you on applying these 
continuous-production machines to your plant facilities. Ask for 
more information . . . there's no obligation, of course. 


navies J. W. GREER COMPANY 


Main Office and Plant: WILMINGTON, MASS. 
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PLAN OF TOP GROSS TAKE AWAY. CONVEYOR-CANQFLIVER 
\ ARIABLE WITH PRODUCT'ON REQUIREMENTS - ————-—— tf meat 
10-LB. MACHINE 
‘ 
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From ammonia to... 


q Hydrogen Cyanide 


German process refined by these developments of Freeport Sulphur Company: 


® Decomposition of HCN and NH: prevented with a greatly extended catalyst 


life. 


® Ammonia recovered in a form which can be recycled to the process. 


Norman Updegraff, [he Gircler Company 


Louisville, Ky 


NUMEROUS PROCESSES for the 
production of hydrogen cyanide by 
the reaction between a hydrocarbon 
and ammonia have been proposed in 
both the technical and patent litera. 
ture. These reactions are endothermic 
and the necessary heat may be sup- 
plied by a number of different means 
such as by the use of heated contact 
materials; through heat exchange ap 
eleetrie are or dis- 
part of the 
The last 


of these appears to be the most eco- 


paratus: by an 
charge: or by burning 


hydrocarbon and ammonia. 
nomiecal. 

The basic patent covering a process 
for producing hydrogen cyanide by 
the reaction between ammonia, air. 
and a hydrocarbon gas such as meth- 
ane, using a platinum or platinum 
catalyst. was issued to L. An- 
G. Farben chemist. in 
is similar to the 
catalytic oxidation of ammonia with 
methane added to the reaction gas and 
may be represented by the following 


alloy 
drussow. an 
1933. This reaction 


equation: 

NH, + CH, 1.50; ~ HCN 3H) 
Other patents relating to specific modi 
fications of the basic have 
been issued subsequent to the Andrus- 
sow patent. The patents and the tech- 
nical literature indicate. however, that 
the major difficulties to be expected 
in the practice of the process are the 
decomposition of the hydrogen cyanide 
after it is formed: the loss of catalyst 
activity due to the deposition of car- 
bon on the catalyst and the corrosion 
of the catalyst. 


process 


German Work— As a result of the 
various technical missions sent to Get 
many after the war. more detailed in- 
formation on the process became avail- 
able. Apparently the process was never 
operated in Germany on a large seale. 
but considerable laboratory work was 
done and a pilot plant having a capac- 


ity of about a ton of sodium eyvanide 
a day was operated, 

The information 
German reports is 
plete. In PB 73566 the results of early 
pilot work are given. This was done 


available in’ the 


somewhat incom. 


on a reactor having three 90 percent 
platinum-lO) percent rhodium sereens 
with an effective diameter of LO em 
With a preheated feed gas containing 
percent NH. 12.5 pereent CH,. 
percent and the balance 

the capacity was 65 ke. of HON per 
2+ hours with 60 percent of the am- 
monia converted to HEN and 14 per- 
cent of the ammonia decomposed. This 
test lasted two weeks and the catalyst 
was metric ton of 
HCN. The catalyst loss was attributed 
to and 
depesition, (2) high reaction tempera 
ture, (3) progressive deformation. 
There 


tests 


0.95 gr. per 


loss 


severe Corrosion carbon 


mention of earlie 
using platinum ribbon 
with rhodium. but the results were un 
satisfactory. 

The next reports that ere availabie 


Was some 


coated 


cover the operation of a pilot plant 
using 2 catalyst sereens made of plati 
num containing 3 percent iridium and 
having an effective diameter of 25 em. 
No indication is given as to the reason 
for the change from platinum-rhodium 
to platinum-iridium, and the only re 
sults given are those for what were 
considered the optimum operating 
conditions. Under these conditions the 
reactor was supplied with 183.) cubis 
meters per hour of vas of the follow 
ing analysis: 


The gas leaving the catalyst was at 
1000 C. The volume at standard ten 
perature and pressure was 200 cubvic 
meters per hour with the followings 


analysis: 
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OU; HON 
NH 
HO) 
35% CO) 
© 


H 


The analysis given above represents a 
conversion of OOF percent of the am 
evanide and de 


monia to hydrogen 


composition of 12 percent of the am 
No data 


claim 


were viven to sul 
that the catalyst 


metri 


stantiate the 
loss ton of 


hydroven cyanide and the catalyst lite 


Was one gram per 
was two to three months. 


Freeport Sulphur Company Work 

Since preliminary estimates based 
on these results indicated that hydro 
ven evanide might be made for less by 
this process than by the ones now in 
use, laboratory and pilot plant work 
was started at the Hoskins Laboratory 
of the Freeport Sulphur Company. It 
that while the 
results on the conversion. of 


soon became evident 
German 
ammonia to hydrogen evanide could 
be substantially duplicated. the prob 
lem of the decomposition of hydrogen 
evanide and the deterioration of the 
catalyst were much more serious than 
the reports had indicated. Under the 
best conditions 20 pereent of the hy 
drogen cyanide was lost by the time 
the gas had reached a point LO feet 
past the catalyst and under some con 
ditions practically all of it was de. 
composed, The catalyst corroded rap 
idly 
German pilot plant and its life was 
the two to three 


under the conditions used in the 
only a fraction of 
months claimed. Deterioration of the 
catalyst. first appeared on the sereen 
as dark spots that rapidly increased 


Within 


these areas the open 
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1, FLINTKOTE INSULATED SIDING is saturated with hot asphalt 
by a continuous conveyor process through a dip tank. Fenwal 
THERMOSWITCH®* Thermostats, connected to pilot 
lights, warn when asphalt varies from safe operating level. 
The totally enclosed mechanism of the THERMOSWITCH 
units is not affected by the high heat (420°F) or viscosity of 
the liquid. 


3. YOU, TOO, MAY BENEFIT from a Fenwal THERMOSWITCH 
Control.* Compact, highly resistant to shock and vibration, 
Fenwal THERMOSWITCH units have solved many types 
of temperature control problems throughout industry. The 
external, single-metal shell expands or contracts instantly to 
temperature changes, making or breaking electrical contacts. 


*Cartridge Type Illustrated 


2. LABORATORY WORK SAVED. Let one Fenwal All-Purpose 
Laboratory THERMOSWITCH thermostat do the work of 
many. This unit has a quick-disconnect plug — goes readily 
from job to job. It provides close temperature control for 
solids, liquids and gases. Stainless steel shell, resistant to 
corrosion, shock and vibration. 


4. SEND FOR THIS NEW CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated,109 Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 
SENSITIVE... but only to heat 
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How would YOU solve these two problems? . 
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Your best buy for Precision 


Temperature Measurements 
In the -300r to 1200+ Range 


Check These Exclusive Bailey Advantages 
of Resistance Thermometer Operation 


Resistance thermometer operation over a ibrations required. Since all elements are 
complete range from —300F to 1200F has matched it is not necessary to calibrate each 
been made possible by Bailey's development recorder to its element. 


of a low-cost platinum resistance element. 


Vv Recorder is sensitive to 1/10 of 1% of range 
Resistance thermometer operation requires span. 

no standard cell, dry battery and cold june- 
tion compensator. Lses 115 volt a-e source. 


o Ordinary copper lead wires permit remote 


location of recorder with respect to the tem- 


Strong signal and high precision of resistance 


perature sensing element, 


element as compared to thermocouple makes 


possible the use of narrow range spans. Vv For complete information, write for bulletin 
VY The Bailey Pyrotron is calibrated at the fac- 230-C on the Bailey Pyrotron Electronic 


tory and remains aceurate; no periodic re-cal- Resistance Thermometer. P.27-1 


TEMPERATURE SENSITIVE 
RESISTANCE ELEMENT 
IN PROTECTING WELL 


PYROTRON RECORDER 


< 


No VOUT POWER SUPPLY 


METER COMPANY 


1043 IVANHOE ROAD 


la for Process Plant RATIO 
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inves of the screen were blo« ked with 
deposits of platinum and carbon. The 
wires lost strength rapidly and holes 
appeared im the screen within a short 
time, 

After considerable work developing 
accurate sampling and analytical 
methods efforts were directed toward 
the solution of these difficulties. In the 
work reactors 
one with an eflective cata- 


course of the several 


were used 


lyst area of 3 em®: to units with 
screens having an eflective diameter 
of 1.75 inches; and finally a_ pilot 


plant unit with catalyst screens having 


an effective diameter of 10) inches. 
Later a reactor having a screen diame- 
ter of 31% inches was operated to sup- 
ply gas for the NH.-HOEN concentra 
tion and recovery phase of the 
As a result of this work im- 


program 
provements were made in the 
ratus and process that made it possible 
to prevent the decomposition of hy 
drogen cyanide and ammonia and to 
extend the life of the catalyst beyond 
the two or three months claimed by 
the Germans 

After several, months of preliminary 
work with the 
1O-ineh pilot plant was operated con 
tinuously for 1 days. At the end of 
this test the catalyst O.0 oF 
per ton of hydrogen evanide produced 
ind there 
tion of the catalyst sereens. 

If pure HON is the desired end prod 
vet, the be scrubbed 
with acid to remove the ammonia and 
the hydrogen then 
trated, This recovery, al 
though used in at least one commer- 
cial operation, has the disadvantage 
that the ammonia is 
verted te an salt and thus 
cannot be reused in the process. bur 
a dilute solu- 
tion concentrated 
without the use of a deal of 
Thus. it is generally more eco 
than 
evanide 


laboratory reactors. the 


loss Was 


was no sien of deteriora 


reactor vas can 


vanide concen 
method of 


unreacted con 


ammonia 


thermore. this salt is in 
which cannot be 
vreat 
steam 
recover tt. 


Since no hydrogen recovers 
process was available wherein the am 
monia may be in a form 
which can be reeyeled to the process. 
much of Freeport’s work was concen 
trated on the development of such a 
process. The primary obstacle in de- 
veloping a process for recovering and 
separating ammonia and hydrogen 
evanide was the properties of these 
substances. For example, both com- 
pounds are soluble in practically all 
solvents. Furthermore, in the presence 
of acids forms stable am 
monia salts and in the presence of 


alkalies hydrogen evanide forms alkali 


ammonia 


evanides. In neutral solutions am 
monia and hydrogen 
with each other to form 


evanide which decomposes almost im- 


evanide react 


mediately, leaving a tarry residue. 


Eventually an absorbing solution was 
found that avoids the several afore- 
mentioned difficulties. The solution 
finally selected permits absorbing both 
the ammonia hydrogen cyanide 
simultaneously. followed by stripping 
out the two separately in substantially 


and 


pure form without any decomposition 
of hydrogen eyvanide. (This recovery 
covered by U. S. Patent 
2.590.110 assigned to Freeport Sul- 
phur Company. 


process is 


The reactor gas may also be used to 
produce alkali evanides by absorbing 


and 
opti 


the hydrogen cyanide in caustic 
as part of Freeport’s work the 
mum conditions for the production of 
sodium cyanide were determined 
(Freeport obtained U.S. Patent 2.616. 
782 covering this operation. } 

Freeport Sulphur Company's work 
on these processes was terminated at 
the end of the pilot plant work and 
they were not placed in commercial 
operation for various policy reasons. 
Subsequently, The Girdler Company 
made an agreement with Freeport to 
license and offer the HCN generation 
and recovery process to others. 


Process and Equipment Description 


Generation Section—/ivure | 
shows a single hydrogen cyanide pro- 
duction and separation unit. The re- 
actants may be seen to enter the flow 
sheet from the left side 
that the ammonia and natural gas will 
he available at the plant site under 
sufficient pressure (5 to 10 psig mini- 
filtered to 


It is assumed 


mum). The reactants are 
remove any seale which might foul 
the catalyst gauze. proportioned hy 


flow and 


entering 


controllers mixed prior to 


As the 
converter operates approximately 
1800 and slightly above atmospheric 
pressure a heat 
The 


formed is given 


the converter vessel, 


resisting alloy re- 


composition ol the vas 
in Table | and the 
composition of the natural gas em- 


ployed by Freeport Sulphur Company 


in its pilot plant operations in Table 2. 


indicated in’ previous sections. 


TABLE 1 
Composition of Gas Produced in Generator 


Mol. Percent 


Hydrox 54 
Arr 
Car j 
(ar 
Metha “5 

Wa 4 

TABLE 2 


Analysis of Natural Gas 


(An analysis of a sample of natural gas which is 
representative of the gas used in the hydrocyanic 
acid pilot plont 


Podbielmiak Analyses Mol Percent 


Ca wide Nil 
Metha: 
Etha 
Propa “4 
Is 
ati 
N\-Penta 
Hexa 02) 
Spe erat st 00 F Air calculated 0.5788 
Grom heating value at 60 F at 740 mm. Hg caleulated 


1031 Btu's per tne foot saturated 
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it is desirable to cool the 
rapidly as possible after passing over 
the catalyst. This is accomplished by 
the use of a heat boiler 
nected directly to the catalyst screen 
chamber. This 
majority of the steam requirement of 
the separation process thus making 
efficient use of the heat generated in 
the highly exothermic reaction. The 
outlet gas temperature is maintained 
above the dew point to avoid hydroly 
sis of the HCN formed. 

Of the ammonia fed to the converter 
approximately 67 percent is converted 
to HCN, 18 percent is dissociated to 
hydrogen and nitrogen. and 15. per 
cent passes through unreacted. As the 
majority of the unreacted ammonia 
may be recovered and recycled. the 
over-all ammonia conversion to HON 
including HEN ammonia 
in the recovery is about 74 
percent. 


vases as 


waste con- 


boiler venerates the 


and losses 


section, 


Separation Section— The separa: 
tion system is based on the use of a 
polyhydroxy-borie acid complex. A 
solution of 8.5 percent. by weight pen 
taerythritol and 2.5 pereent boric acid 
in water has been found most. satis- 
factory. 

The polyhydroxy -compound reacts 


with the boric acid as follows: 


OH Ho 
k 
On Ht 
B-OH > (1) 


The behavior of the solutions indi- 


cates that it is the 
kk 
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200 32, No. 9 


holds the ammonia effectively, al- 
though the excess boric acid undoubt- 
edly has some effect. The equilibrium 
in the above reaction is determined by 


(H20))? 


(R-[OH J.) CRSBOs) 


However, Ko varies with the tempera- 
ture, and apparently dK dt is nega- 
that is. at higher temperatures. 
the equilibrium permits smaller and 
smaller amounts of 


tive: 


Further, the ammonia enters into the 
equilibrium as follows: 


NHVOH NH Hea) 


(aq) 


NH, (aq) NH, (2) +) 


At temperatures around the boiling 
point of water, Equation (1) proceeds 
almost entirely to the right. Reaction 
(2) takes place at the base of the ab- 
sorber thus tying up the ammonia 
where it cannot react further to cause 
polymerization of the HEN. The 
HON is absorbed by the water in the 
solution and the tail gasses pass out 
the top of the absorber to the atmos- 
phere. A cooling section is included 
in the bottom of the absorber to re- 
move the heat of reaction as well as 
the sensible heat of the entering gases. 

From the absorber the rich solu- 
tion is pumped through a heat ex- 
changer to the HEN) stripper which 
operates at 10 inches He vacuum and 
approximately 190 F. Under those 
conditions the Hi N is desorbed from 
the solution. It is washed by a fresh 
stream of solvent on passing out of the 
tower as a gas in order to eliminate 
all traces of ammonia from the HCN 
gas and thus avoid polymerization. An 
acid wash is employed as shown on 
the fHowsheet as a final cleanup prior 
to the vacuum pump. The product 
HCN is of high purity (99 percent or 
more) and is delivered at atmospheric 
pressure in the flow scheme shown. 
Heat for the stripper is supplied by a 
reboiler containing two coils. One coil 
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employs heat available from condens- 
ing water Vapor present in the over- 
head gases of the primary ammonia 
stripper. The remaining heat require- 
ment is made up by the use of low 
pressure (50 psig) steam in the other 
coil. 

The HEN free then 
pumped from the base of the HON 
stripper through a heat exchanger to 


solution — ts 


the primary ammonia stripper where 
the solution is completely regenerated 
at approximately 25 psig and 270 F. 
Steam at 50 psig is used in the re- 
boiler to provide heat for this stripper. 
The overhead gases are cooled in the 
HEN stripper boiler followed by a 
water cooler condenser. The ammonia 
vas liberated in these coolers is re 
eveled to the HEN converter. Due to 
the fact that 
in the gases from the converter 


1). 


water enters the system 
lose 


it is necessary to discard an 


equivalent amount to avoid diluting 
the solution. This is accomplished in 
the secondary ammonia stripper which 
operates at approximately 50 psig and 
100 FL Here the condensate from the 
primary stripper overhead is stripped 
from water solution by live steam and 
the residual water discarded. The am- 
monia gas in the overhead is cooled 
in a reflux condenser and reeycled 
to the HEN eenerator, Heat exchange 
is employed throughout increase 
the thermal efficiency of the process 

The solution employed appar 
ently very stable and did not deteri 
orate detectably during the Freeport 
pilot plant Whereas 
some of the alternate solutions tested 
in the research phases of the 
project soon became gummed up with 
HUN polymer. no such difficulties 
were experienced during prolonged 
operations of the pilot plant with the 
selected 


early 


solution finally 


Investment and Operating Costs 


Investment Cost—I! has been esti- 
mated that the necessary process equip- 
ment. plus any necessary equipment 
shelters and an instrument house. for 
a plant with a capacity of 11.500 
of essentially LOO) per 


tons per Vear 
HCN could be 
erected for approximately $1.1) mil 
This 


two 


cent furnished 


including contractors fee. 


based on the use of 


lion 
estimate is 
parallel trains of process equipment 
as shown in Figure | with the exeep- 
tion that each train would have four 
parallel HON converters and waste 
heat boiler assemblies to provide the 
capacity. Additional sav- 
ings could be made by combining the 
recovery system into a single train as 
the tower sizes would still be small 


necessary 


enough to ship by railroad. It is as- 
sumed that all utilities are delivered 


TABLE 3 
Operating Cost Estimate 
11,500 Ton Yr. HCN Capacity 
Operating 
and 


Chemicals 


Quantity 
ib. HON 


Ammonta O85 Ths 


cal Makeuy 


Sub-total, utihties and chemicals 
Operating labor and overhead at $2.25 per hour 
2 operators per shift 
n and control at 50 percent of operat 
enance at 4 percent of investment 


costs at 11.5 percent of investment per 


7 percent of paid up fee per veer 
cont of HON, 


* Includes 4.7 percent depreciatior 


surance, and 35 percent interest ot 


REFINER 


to the battery limits and that no ex 
cessive site preparation is 


No storage facilities for raw materials 


required 


or products have been included in this 
estimate, 


Operating Costs— J hie oper ating 
requirements and costs for a plant to 
produce 11.500) tons per vear of 100 
HCN are 


percent summarized 


Table 3. 
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AMMONIA and METHANOL 
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case of the methanol, a somewhat lower 
pressure level in the reformer, addition 
of carbon dioxide, and the absence of 
secondary reforming and CO-oxidation. 
The reformer section effluent gas is 
then compressed in (14) and CO, is re 
moved. After final compression to syn 
thesis pressure it is passed over active 
charcoal and delivered to the synthesis 
After with the 
circulating gas in the oil filter (19) 
the mixture enters the converter. The 
product methanol is condensed almost 
in its entirety in the water cooler (22) 
and removed from the gas stream in 
separator (20). The is then re 
turned to recirculator is 


section. combination 


va 
(| 


‘ 
VERE: ae 
) 
‘) 
‘) 
B-OH + NH,OH 
‘) 
3) 
| 
Cis 
Cost HON 
ton $40 
Natural gas 28 wef 'Se maef 42 
Steam (100 psig LST Ihe te Mins 0.06 
Electric power O14 kwh O7¢ kwh om 
Cooling water 56 gals te M gal Ol 
Catalyst and chem 
445 
O17 
per 0.24 
year® 0.70 


Always... 


your safest 


Dependable Republic-made alloy steels for 
maximum strength... 

Accurate, clean threads for full, 
engaged-thread area... 

This combination assures you maximum 
service from Republic Upson Alloy 

Steel Studs under severe corrosion, pressure, 
and heat conditions . . . these 


REPUBLIC STEEL CORPORATION precision studs fit-up tight, stay tight; yet 
Bolt and Nut Division + CLEVELAND 13, OHIO turn-off readily for equipment maintenance. 


Export Department: Chrysler Building, New York 17, N.Y. 
Order “Republic Upson Alloy 
Steel Studs” as trouble-saving replacements 
++. specify them on new equipment. 
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Figure 1. A cutaway of a typical single seal installation 


Troubles and trends in use of ... 


® Cost 


IN THE DEVELOPMENT of cen- 
trifugal pumps to meet the exacting 
needs of an expanding industry one of 
the most persistent problems has been 
the sealing of the stuffing box. Other 
elements of the pump such as the case. 
impeller, bearings, ete. are subject to 
careful analysis and design. both from 
the standpoint of metal selection and 
physical size and shape. However. 
when the pump is placed in service the 
problem often encountered is the se- 
lection of a suitable shaft packing. In 
some cases. if other means were not 
available for the sealing of the pump 
stuffing box. operation with the best 
available conventional packing would 
not be satisfactory. 

In the face of such demand the sin- 
gle mechanical shaft seal has emerged 
as a practical answer. Single mechani- 
cal shaft seals have been available for 
many vears although widespread inter- 
est in their application did not develop 
until after World War IL. Since that 
time most oil refining. pipeline. chemi- 
cal and allied industries have made 
wide application of the single seal. By 
way of illustration only, a single seal 
installation is shown in Figure 1. Dou- 
ble mechanical seals. as the name im- 
plies. consist of two single seals placed 
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Mechanical Shaft Seals 


J. G. Walmsley and H. A. Ward, Jr. 
Humble Oil & Refining Company, Baytown, Texas 


A modern postwar development, mechanical shaft seals are a highly 
profitable installation. This article clears away the cobwebs of uncertainty on 
® Design 


Operation 


back-to-back in the same stuffing box. 
A double seal installation is shown in 
Figure 2. Liquid must be supplied to 
the space between the seals at sufficient 
pressure to keep the seal faces in con- 
tact and to provide “lubrication” and 
cooling. It may safely be said that al- 
most anything can be sealed with dou- 
ble seals. The disadvantage in using 
double seals lies in the fact that auxil- 
iary equipment such as seal oil drums, 
pumps. lines and regulators are neces 
sary. The possibility of product con. 
tamination also exists since leakage of 
seal oil into the pump can oceur 
through the inside seal. 

When management first considers 
the application of mechanical seals 
questions such as these arise: Where 
should they be installed? How much 
do they cost? and. What is the rate of 
return on the investment? Briefly these 
questions can be answered by saying 
that seals are often installed in  pump- 
where no conventional packing has 
been found satisfactory or where in- 
herent leakage of liquid through the 
packing cannot be tolerated. Also seals 
have replaced packing where the leak- 
age of seal oil into the pump has re- 
sulted in product degradation. The 
credit for product purity. the value of 
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Figure 2. This double mechanical seal installation consists of two single 


seals back to back 


® Maintenance 


the liquid saved or the reduction in 
packing and repair cost will determine 
the rate of return on the investment. 
Single seals can be applied for approx- 
imately $150 to $250 per stuffing box. 
This includes seal cost and the labor 
and material necessary to install the 
seal but does not include any other 
work performed on the pump. 

There are 30 or 40° manufacturers 
offering single mechanical seals and 
the selection of the particular brand 
used is a matter of individual choice. 
In making the selection, experience 
has established certain basic seal re- 
quirements which are necessary for ex 
tended trouble-free seal life. Since the 
economics of seal installation are de 
veloped in the same manner as for any 
other equipment, emphasis will be 
placed on the basic requirements. 

One other aspect of single seals re 
quires explanation before discussing 
seal requirements specifically. Much 
mystery has followed the classification 
of single seals into balanced and un- 
balanced categories These terms refer 
to the construction of seals insofar as 


= 
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Figure 3 


The sectional view 1s of the top half of a typical unbalanced seal, showing expressions for the acting 


forces 
force tends to pry the seal faces apart 


spring force ts neglected) Closing force tends to hold the seal faces together while the opening 


hydraulic forces affect the tightness of 
the sliding contact between the sealing 
hydro 


faces. In unbalanced seals the 


statie pressure acts upon the annular 


area of the rotating seal element cor 
annular area of the 
insert face. At high stuffing 


tabove 150 psi) the re- 


responding to the 
statronary 
hax pressures 
sulting foree pressing the seal faces to- 
Balanced 
areas so that 


vether is quite large seals 


make use of subtractive 
the hydrostatic 


very small effective 


pressure acts upon a 
Phos the re 


faces 


sulting force pressing the seal 


tovether is of small magnitude 
readily be controlled 


Sectional views of both unbalanced 
and balanced seals are hig 
ures 3 and 4. Sample calculations are 
included and the effects of increasing 
the stuffing box pressure are tabulated 
for comparison, While the 
reross the sealing faces is not 


shown im 


vradient 
relation it has been con 
illustra 
not gen 


a straight-line 
sidered such for 
tion. Fully balanced seals are 
erally practical and some degree of 


unbalance Is usually incorporated in 


the design to provide a positive clos 


ing force in addition to the spring 
load, The desired amount of unbalance 
can be introduced by adjustment of 
the face area of the insert 


The pressing of the seal faces to 
vether too tightly during operation re 
damaging frictional heat and 
Thus the 
an unbalanced seal depends 
to be sealed with the 


to balanced seals occurring at 


sults in 
rapid wear selection of a 
balanced 


change 


pressure 


a sealing pressure between 75 and 
psi. 
By way of illustration only. an ex- 


ploded view of a mechanical seal is 
stationary ele- 
seal consists of the gland 
assembly, 


shown in Figure The 
ment of the 
or seal plate. its 
and the gland insert. The 
ally made of carbon steel except where 
corrosion dictates the use of alloys. It 
is most important that the seal gland 
ned with sufficient thickness to 
when it 


retaining 
vland is usu- 


he desig 
prevent bending or 
is drawn up in place. The 


based on the 


warping 
principle of 
mechanical sealing is 
verv close contact of two perfectly flat 
faces--one stationary and the other 
Thus no deformation of the 
vland tolerated because the 
vland insert, if mounted with a press 
fit. would be likely to suffer the same 
amount of deflection and leak- 
age. The gasketed between the 
vland and pump would also be affec ted 
The thickness of packing glands is not 
the thickness of 
glands since the only foree required is 
that hold the 
soft packing in the stuffing box against 
the hydrostatic force. The vland 
not only must resist. the 
end force but must also vield and seat 


rotating 
can be 


cause 
yount 


as critical as seal 


which is necessary to 
seal 
hydrostatic 


the gaskets used, thus requiring greater 
strength which means increased thick- 
Since the 
seal glands is many times that needed 
to hold soft packing. seal gland bolts 


ness force required to retain 


must be carefully designed. The use of 
plain earbon steel and brass is nor- 
mally avoided. ASTM Spec, \. 19 


WT. Grade B-7 
streneth of 12 
to be 


with an ultimate 
5.000 psi has been found 
a satisfactory material. 

Gland bolt design is generally based 


on paragraph W-317 of the 1951 Fdi- 


PerroLeumM REFINER 


for Un- 
A design stress 


tion of the API-ASME Code 
fired Pressure Vessels. 
of 30,000 psi has been used by us in- 
stead of the 20.000 psi specified by the 
Code since the seal glands are not sub- 
ject to bending moments, when apply- 
ing seals to existing pumps equipped 
with eye-bolt gland retainers, the eye 
bolts are that failure 
will always occur in the threaded sec- 
tion. This is accomplished by making 
the one-half eye sectional area equal 
to SO percent of the root-of-thread 
area. The clearance between the bolt 
eye and retaining pin should not be 
greater than and a y-inch 
radius fillet should be provided at the 
eve-shank juncture. These two precau- 
tionary design features tend to mini- 
mize the effects of the combined bend- 
ing and tensile stresses induced in the 
eye of the bolt. New pumps should 
have four stud bolts for 
tion. In many cases on existing pumps 
three or four !4.-inch-thick 
composition gland gaskets 
each time a seal is assembled to pro- 
vide an adjustment for seal face wear, 
even though the use of such gaskets 
requires the maximum size gland bolts. 
The removal of one gasket permits 
take-up without the necessity 
pump. Many gasket 
possible depending 


redesigned so 


gland reten- 


asbestos 
are used 


of dismantling the 
arrangements are 
upon the users preference. The face 
of either the gland or stuffing box can 
and an “QO” 
1y-inch-thick composition asbestos gas- 
ket can be used to seal the gland. 


Up to about stuffing 
pressure, the force required to seat the 


be grooved -ring or 


hox 


asbestos gaskets governs gland bolt 
design, but above 100) psi the fluid 
pressure foree usually rovers in the 


bolt working load determination. Seal 
glands are often provided with auxil- 
iary packing glands with the idea of 
controlling complete seal failures. The 
ordinary non-lubricated auxiliary pack- 
ing is incapable of controlling any 
appreciable leakage. especially of vol- 
atile liquids. The 
of soft packing continuously running 
dry lose their effectiveness after a few 
Seal 


when 


two or three rings 


glands can 
auxiliary 
and drain 
gland. The 


industrial 


hours of operation. 


be water cooled and 
packing is provided, vent 
drilled the 


tendency of 


holes are 
scaling most 
water precludes its use as an auxiliary 
packing lubricant and quench. Experi- 
ence has shown that any scale or sur- 
face deposit may restrict seal move- 
ment thereby causing leakage. 

Seal gland inserts are generally 
made of metal-filled carbon. Originally 
plain carbon was used but its porosity 
permitted excessive leakage of light 
hydrocarbons. Carbon having the pores 
tilled with cadmium. lead. copper, etc 


. 
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was then employed to solve this prob- 
lem. During seal repair it is particu- 
larly important not to use any abrasive 
material whatsoever in lapping the 
sealing face of the carbon insert. It 
has been found that the metal in the 
pores of the carbon will embed any 
lose abrasive grit. A’ grit-impregnated 
carbon face acts as a grinding wheel 
and will cut through the hard face of 
a seal in a short time. Carbon insert 
faces, after being cut flat with a lathe 
tool, can be lapped on clean cast iron 
plates using no grit, or on plates which 
have no loose grit. 

Bronze is probably the most success- 
ful substitute for carbon —in fact it is 
often used carbon has 
found to be too fragile from either a 
maintenance or safety standpoint. Care 
should also be taken to prevent charg- 
ing bronze inserts with lapping com- 
pound. Many other metals and mate- 
used for. inserts 


where heen 


rials have been 
including tungsten carbide, cast iron, 
thermo plastics. ete. Glass-filled and 
vraphite-filled tetrafiuoroethylene resin 
stationary inserts have not been en- 
tirely satisfactory in 
that excessive wear and deformation 
has been encountered, Seal inserts are 
either press-fitted into the gland with 
a 0.001-0.002-ineh interference fit: or 

gaskets or “vibration” 
vasket or vibration ring 

venerally preferred al- 
normally ex- 


some cases mn 


mounted on 
rings. The 
mounting is 
though no difficulty is 
perienced with oress-fitted carbons. 
The rotating element of the typical 
mechanical in Figure 5 
consists of the seal ring, shaft packing. 


seal shown n 
compression ring. springs. pins. and 
collar. The seal rotates at shaft 
speed with its face in contact with the 
face of the insert. It has been found 
that 18-8 type 304 chrome-nickel stain- 
less steel is the best all around base 
material for seal rings. Plain carbon 
steel is generally 
the slightest 
free-floating 
parts. It is absolutely essential that the 
seal ring have a very hard face of 
Stellite No. 1. Colmonoy No. 6, 
sten carbide. or other hard corrosion- 
resistant metal. These materials have 
Brinell numbers of 600 plus and can 
be attached to the seal ring base metal 
by overlaying about ',, inch thick or 


unsatisfactory since 


corrosion impairs the 


movement of the seal 


cementing. The use of hardened stain- 
less steel seal faces has not been satis- 
factory since after hardening some of 
the stainless steels lose their corrosion 
properties. In addition the 
depth of the hard face is limited and 
wears through too rapidly. 

material has recently made 


resistant 


Ceram 
its bid for acceptance in seal ring de- 
sign. Several ceramic seal rings have 
been tried in weak acid pumps and 
have proven excellent on two counts: 
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Sectional view of top half of typical balanced mechanical seal with expressions for acting forces 


(spring force #s neglected) 


Removing material at point “X” 


tends to reduce net closing force 


Removing material at point ‘'Y"’ tends to increase net closing force 


+t losing Force Pix A 


Force Pox A 


+F Net 


(1) their inherently perfect corrosion 
resistance and (2) their very hard 
wear resistant seal face. Although natu- 
rally fragile. ceramic rings are sturdy 
enough for many low pressure appli- 
and personnel 
need only to be cautioned about the 
fragility to reduce breakage. It is felt 
that the ceramic seal ring is still in its 
infaney and that 
likely to be made in its design before 
the full benefit of this corrosion and 
heat resistant material can be realized. 

There are three kinds of 
shaft packings used modern me- 
namely. synthetic rub- 


cations maintenance 


vreat strides are 


veneral 


chanical seals 
ber, thermoplastic resins. and compo 
sition materials such as synthetic 
rubber 
svnthetic rubbers are generally found 
in the of Just as 
the name applies the “O"-ring is 
circular in shape and has reund 
“O-rings 


“O-rings. 


torus. 
are designed to be installed 
given initial diametral squeeze of from 
0.012 to 0.030 inch and then. as fluid 
pressure is applied to either side. the 


cross section, ie. a 


with a 


“O-ring clutches the walls containing 
it with a tightness proportional to the 
applied pressure. Thus, the higher the 
iid pressure applied the tighter the 
“O-ring will seal. This arrangement 
is limited, of course, by the amount of 
clearance between the shaft and seal 
ring. If this clearance (whieh is usu 
ally held to about 0.010 to 0.012 inch 
in mechanical seals) becomes excessive 
the higher fluid pressures will cause 
the rubber “O”-ring to fail by extru- 
sion through the shaft-ring clearance. 
Careful clearance control easily 
cludes this type of failure. 
Temperature and chemical attack 
must be 


considered in the use of 


impregnated asbestos. The 


“O-rings. The upper temperature 
limit is about 230 F. and the lower 
limit is somewhere below Wok Tt 


has been found that acids, caustics, 
and hydrocarbons with high aromatic 
content cause rapid deterioration of 
most synthetic rubber materials. When 
the use of synthetic rubber “O"-rings 
is prohibited because of temperature 
or chemical attack the thermoplastic 
resins may be used to extend the limits 
of the seal application These plastic 
materials have an upper temperature 
limit of 450 F, now being 
used on some seals at 150 FL Fur- 
thermore, they are perfectly resistant 
to all chemicals except molten alkali 


and are 


metals and fluorine. These plasties as 
vet do not prussess enough resilience to 
permit their application as “O-rings 
in mechanical seals so they are com 
monly designed in the shape of a 
chevron ring and are spread mechani- 
cally to provide the desired seal be 
tween the seal ring and shaft or sleeve. 
Such an installation is shown in Figure 
6. Asbestos composition chevron rings 
are used as shaft packing for some seals. 
These are entirely satisfactory within a 
range of application but since they con 
tain synthetic rubber they are limited 
to a maximum temperature of 350 F 
They tend to deteriorate in’ the 
presence of acids. caustics and highly 
aromatic oils 


also 


Square neoprene shaft 
packing was extensively used before 
the development of the “O"-ring but 
has been superseded by this 
method of The square 
prene was cut to size on a diagonal 


joint like 


new 
sealing neo 


conventional stuffing box 
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COMPRESSION SEAL  GLANO 
ING INSERT 
COMPRESSION 


Mechanical driving was nee- 
essary to form the seal 

Next in line 
pression ring. This middle component 
of the element is likewise 
made of steel of the 
Iv pe and for the same reason as the 
seal ring. This seal member performs 
the dual task of seating the shaft pack 
rine The 
clearance is 


packing 
in bigure is the com 


rotating 


stainless 


driving the seal 
compression ring-shaft 
usually held to O.OLO to 0.012 inch for 
best performance. In the case of chev- 


ron ring packing the chamfer angles 


ing and 


on the driving end of the compression 
rings are critically important. Chang- 
ing the width or degree of these cham- 


likely 


fers will prevent successful 
sealing. 

The compression ring is driven by 
lugs which engage the set or 


pritis or 
The set or drive collar is 


drive collar 
attached to the sleeve or shaft by set 
screws, tongue and erooves, of by pits. 
It is also made of 18-8 steel like the 
seal and compression ring. The clear- 
ance between the shaft and set or drive 
collar is held to only 0.002 or 0.005 
inch to prevent any appreciable un 
balance of the rotating mass of the 
collar 

The drive pins 
springs are made of the same material 


and) compression 
as the other components of the rotat- 
ing element The pins transmit driving 
force from the collar to the compres 
sion ring. It was found that in certain 


seal designs when the 
round the pins. as shown in Figure 5, 
interlocking of the and 


pression ring occurred The are 


springs sur- 


collar 
now separate and are inserted in holes 
placed between the springs. 
The design of the pump in 
single seals are installed has a direct 


which 


influence on the success of the sealing 
operation. Pumps of older design with 
a long shaft span between bearings in- 
troduce the possibility of seal leakage 
shaft 
Most of these pumps are of single vo- 
lute radial 


forces act upon the impeller at certain 


caused by excessive deflection. 


design and appreciable 


pump capacities. Several cases have 


Figure 5. An exploded 

view of a mechanical 

seal, showing integral 
parts 


Figure 6. Thermo- 
plastic resin seal de- 
signed in shape of 
chevron ring and 
spread mechanically 


been observed wherein throat bushings 
with an original diametral clearance 
of 0.030 inch grooved the shaft sleeves 
severely. This condition was observed 
only after the packing. which acts as a 
hearing. was removed and the mechani- 
cal seals installed. To eliminate a dual 
problem the shaft diameter was in- 
creased to include the shaft sleeve 
thereby increasing the rigidity of the 
shaft while at the same time eliminat- 
ing any possibility of leakage under 
the shaft The older 
pumps in many eases are double sue- 
split units having 
In most cases this 


sleeve. process 


tion horizontally 
two stuffing boxes. 
is now needless since almost all manu- 
facturers have extensive lines of canti- 
lever shaft process pumps having only 
one stuffing box. The natural out- 
growth of the cantilever shaft: process 
pump has been a pump designed with 
a built-in mechanical seal. This results 
in a substantial reduction in’ shaft 
overhang since the space required by 
the usual six to eight rings of packing 
plus seal cage has largely been 
eliminated. 

Most pumps equipped with sleeve 
hearings have inherent shaft end play 
which was originally thoug'it to be un- 
desirable. Experience has shown how- 
ever that normal end play can be tol- 
most seals and that in some 
heen 


erated by 
cases end play purposely has 
introduced to prevent the seal elements 
from freezing in one position 

One of the most important problems 
associated with the operation of me- 
chanical seals is that of controlling the 
leakage which will oceur. This is espe- 
cially critical where the material being 
handled by the pump is highly vola- 
tile such as propane, butane. ete. When 
sealing propane, butane, which 
vaporize when leaking from the pump. 
even a partial seal failure will flood 
the operating area with a cloud of gas. 
Any ignition point such as a hot bear- 
ing may precipitate a serious fire. Con- 
finement of this leakage with improved 
auxiliary packings and enclosed pump 
housings minimize this 
danger. The installation of a close fit- 
ting throat bushing in the back of the 
made to provide 


promises to 


stuffing box can be 
throttling effect to 
the flow from inside the pump in ease 


sufficient restrict 


of a complete seal failure. However. 
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in the case of light hydrocarbons, it is 
usually necessary to introduce liquid 
into the stuffing box at some pressure 
greater than suction pressure in order 
to prevent flashing caused by the fric- 
tional heat generated in the stuffing 
box. If a line from the discharge is 
piped to the stuffing box to obtain 
this pressure, which is often done. the 
effect of a throat bushing will be nulli- 
fied unless a installed 
to limit flow. 

The presence of dirt or grit in the 
liquid being pumped has an adverse 
eflect: on the performance of single 
mechanical seals. The liquid is not re- 
quired to be absolutely clean but seal 
difficulties propor- 
tion to the contamination by solid 
particles. If the seal faces remain to- 
gether no solid particle can enter be- 
tween them. If separation occurs solid 
particles will pass between the faces. 


restriction is 


rise somewhat in 


scratching the fine surface thereby caus- 
ing a leak. The liquid passing through 
the scratch carries additional particles. 
further aggravating the leak. It is al- 
most impossible to stop the leakage 
once it has started. To permit seal 
under these conditions a 
clean stream from a_ different 
source may be used to flush the stuff- 
ing box. This allows the seal to oper- 
ate in a clean liquid while pumping 
the contaminated stream. If this is not 
permissible the centrifuging effect of 
the centrifugal pump can be utilized 
by tapping the pump ease in the dis- 
charge just above the 
wearing rings. The wash back liquid 
thus obtained will be cleaner than the 
main pump stream. 


operation 
wash 


region case 


A minimum seal life of approxi- 
mately one vear should be the goal in 
all but the most severe seal applica- 
tions. A seal life of two vears should 
be possible in installations handling 
clean, lower pressure streams. 

The rapid development of new in- 
dustrial processes making use of ex- 
pensive components under wide ranges 
of pressure and temperature leaves a 


broad field for the continuing develop- 


ment and application of mechanical 
seals. 
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Figure |. Simplified Flow Diagram of Chlorination of Pentane to Form Amyl Chlorides 


Petrochemical Reactions 


4. Oxidation of Hydrocarbons 


® 5. Chlorination of Paraffin and Aromatic Hydrocarbons 


Lewis F. Hatch, The University of Texa 


Austin 


THREE REAGENTS are commonly used in replace 
ment reactions with paraflin and aromatic hydrocarbons: 
nitric acid (nitration). sulfurie acid (sulfonation) and 
chlorine (chlorination). Both nitration and sulfonation 
are widely used for aromatie hydrocarbons, but they are 
not of importance in the chemical utilization of paraffin 
hydrocarbons (except in the nitration of propane}. Chlori 
nation, however, is used as a means of producing petro- 
chemicals from both types of hydrocarbons. 

Chlorine has an advantage over the other two reagents 
in not only reacting with both types of hydrocarbons 
‘and naphthenes) but also in doing so under reasonably 
mild conditions. With all three reagents. more than one 
product is formed. This fact is perhaps the greatest single 
drawback in the production of petrochemicals from pat 
affin and aromatic hydrocarbons. 

The major chlorinated hydrocarbons, exclusive of those 
produced from olefins and acetylene, are given in Table 1. 
The list is not long. but the quantities produced are im 


pressive. 


How Does Chlorine React? 


The generally recognized reaction mechanism for the 


chlorination of a paraffin hydrocarbon or the side chain 


of an alkyl benzene postulates the initial formation 


of chlorine atoms by dissociation of chlorine molecules. 


These atoms then react with the hydrocarbon to form 
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hydrogen chloride and a free radical: the free radical 
in turn reacts with another molecule of chlorine to yield 
the desired monochloride and a chlorine atom to continue 


ihe reaction chain. 


TABLE 1 
1952 Production of Chlorinated Paraffin and Aromatic 
Hydrocarbons’ 
Approximate 
Number of 
Production Manu- 


COMPOLND 


Met! lorid 
Met! 
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Carb 
Ethy ricte 
Amy cle 
Chi sted pau 
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I> mole 
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(sing chlorination 
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000 
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Calla 
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RH + + HCI 
k* (] KC] 
The dissociation of chlorine may be caused by either 
thermal or photochemical energy. The chains are stopped 
by impurities which react preferentially with the active 
chain carriers. 
In practice three methods of chlorination are used: 
liquid phase photochemical, gas phase photochemical, and 
vas phase thermal. Each method has certain advantages. In 
veneral, liquid phase chlorination leads to polychloro 
compounds while phase thermal chlorination permits 
complete reaction of the chlorine and a high vield (90-95 
pereent) of monochloro product when the mole ratio of 
hydrocarbon to chlorine is about 5 to | higher hxcept 
for the chloromethanes., the monochloro compounds are 
the most desirable 
used to some extent with aromatic hydrocarbons. 
Photochlorination, either liquid or gas phase. is a rela 
tively low temperature operation with the light) energy 
being furnished by mereury are lamps. The equipment and 


Thermal liqquid phase chlorination Is 


operating costs are hivh. so photoche mical methods of 
chlorination have not been applied commercially to as 
large an extent as gas phase thermal chlorination, at least 
for paratlin hydrocarbons 

Thermal chlorination requires temperatures above 250 
at’ which temperature range the dissociation of 
chlorine becomes appreciable The chlorination reaction 
is exothermal. and the heat of reaction is used to prehe at 
the reactants. The high reaction temperature also permits 
rapid reaction and high reactor capacities, and the reac 
tion is controlled by the specrhe heat of the excess hydro 
carbon Pyrolysis and flame formation are avoided by 
efficient mixing of the chlorine with the hydrocarbon. The 
chlorine is usually introduced into the hydrocarbon stream 
flame 


through jets at a velocity: greater than that) of 


propogation 


Some Typical Chlorination Reactions 

Vethane and the pentanes are the only paraflin hydro 
carbons extensively chlorinated The chlorination — of 
methane presents an interesting problem, for under ordi 
nary conditions of operation all four of the chloro 
methanes (CH UCL CHLUCL. CHEL and are formed 
with methyl chloride being made to predominate undet 
one set of conditions and. carbon tetrachloride under other 
conditions but methylene chloride and chloroform are 
also always) present. especially the production of 


methy | chloride 


TABLE 2 
Uses of the Chloromethones 


Methy! Chloride 


tse Percent 
Buty! rubber 
Silicone 


Methylene Chloride 


Chloroform 


Carbon Tetrachloride 


One method for the production of methy! chloride used 
a mole ratio of methane to chlorine of 10 to 1, a tempera- 
ture of 150 C. and a catalyst such as partially reduced 
cupric chloride on pumice. The yield was 80. percent 
based on chlorine with small amounts of methylene chlo- 
ride. chloroform and carbon tetrachloride. The bulk of 
the methyl chloride, however, is made from methanol and 
hydrogen chloride. 
Hc! — CH,C!] + 

Only where both cheap methane and cheap chlorine are 
available is the direct chlorination of methane competitive 
with the methanol process. 

The bulk of the carbon tetrachloride production also 
comes trom a process other than chlorination of methane 
This process is the chlorination of carbon disulfide 


Cs, | > (C1, 
The methane chlorination process is economical where a 
ready use for the by product hydrogen chloride is at hand 

Chloroform is produced by several methods which in 
elude the chlorination of methy!| chloride and methylene 
chloride. the reduction of carbon tetrachloride 

2(H) CHCI Hie 
and the treatment of acetone. acetaldehyde or ethy| aleohol 
with bleaching powder HO) 

The chloromethanes are used as solvents. especially for 
fats. oils. waxes and similar material. They can be readily 
and economically removed without decomposition from 
extracted residues by distillation or filtration. These sol- 
vent properties are reflected in the use of methyl chloride 
in the production of butvl rubber. methylene chloride a- 
a paint remover, chloroform in the production of peni- 
cillin and carbon tetrachloride in metal degreasing and 
dry cleaning. Other uses of the chloromethanes are given 
in Table 2. The use of methyl! chloride in the <\nthesis of 
silicones and of both chloroform and carbon tetrachloride 
in the synthesis of Freons is especially important. 

There are at least two plants designed to produce ethyv| 
chloride by the chlorination of ethane, but the great ma- 
jority of ethyl chloride is made by the addition of hydro- 
ven chloride to ethylene and by the reaction between 
ethyl aleohol and hydrogen chloride. 

= CH Hc) — CH.CH.« 
+ HO] CHYCH.C] Hoo 
The single greatest use for ethyl! chloride is in the manu 
facture of tetraethyl lead. I: is also used to make ethyl 
cellulose and as an anesthetic and refrigerant 


Equipment, Process and Uses 

At one time progress in commercial application of 
chlorination processes Was contingent upon development 
of suitable materials of construction to withstand the 
severe corrosion of such operations. This problem is now 
well in hand. Photochemical chlorination is carried out 
in Pyrex equipment. while the corrosion problems of high 
temperature thermal chlorination are not great. provided 
anhydrous conditions are maintained. The reactor and 
chlorinated products recovery systems are usually carbon 
steel. The hydrogen chloride recovery systems are made 
of the same materials of construction used with hvdro- 
chlorie acid: ceramic. rubber lined. plastics. ete. 

The chlorination of pentane by Sharples Chemicals. 
Inc... was the first industrial application of chlorination 
to paraffin hydrocarbons (1926). 

+ Cl + He 

Figure | gives a flow sheet of the chlorination opera- 
tion and is typical of the type of equipment and mode 
of operation used in the chlorination of other paraffin 
hydrocarbons. The pentane is dehydrated by hydrogen 
chloride gas. vaporized and mixed with gaseous chlorine 
at 80 pounds pressure in a cast steel modified Venturi 
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Figure 2. Utilization of Amyl Chlorides 


mixing chamber. The mixture of pentane and = chlorine 
passes into the pipe-still reactor for completion of the 
reaction. There is a graded temperature in the reaction 
from 120 C. at the entering end to 300 C. at the exit. The 
unreacted pentane and the hydrogen chloride are sepa 
rated from the chlorinated compounds which are then 
separated by conventional fractionation. 

The hydrocarbon feed contains approximately 
cent normal pentane and 50 percent isopentane, but the 
ratio may be varied to meet specific requirements. Normal 
pentane yields about 25 percent primary and 75 percent 
secondary amyl chlorides, while isopentane gives 50 per: 
cent primary, 50 percent secondary and 


20 pereent tertiary amyl chlorides. CH 
There is approximately 5 percent di- Vi 
chlorides formed. | 


gives an indication of the \ 
DPoluene 


Figure 2 
uses to which these amyl chlorides are 
put along with some general uses of the 
products. The most important reaction of the amyl ch- 
rides as well as most other alkyl halides is hydrolysis to 
the corresponding alcohols. j 

NaOH — C.H,OH 

For the production of alcohols the alkyl chlorides are 
in tough competition with alcohols by fermentation (ethyl 
aleohol and n-butyl aleohol) and by hydration of olefins 
ithe Cy. secondary and tertiary alcohols). The 
advantage alkyl chlorides have is in producing primary 
aleohols which can be separated from the co-present 
secondary and tertiary Primary alcohols are 
more desired than the other types. 


ale ohols. 


Hooker Electrochemical Company, puts out a line of 
more highly chlorinated compounds which include liquid 
and solid polychloropropanes and chlorinated paraffins. 
They are used as plasticizers. insecticides, dielectric wax. 
etc.. and in flame. water and mildew proofing composi- 


tions. 


Chlorination of Aromatic Hydrocarbons 


The chlorination of benzene differs in the ease with 


which the reaction takes place and the fact that two dif- 
ferent products may be formed depending upon whether 
REEINER 
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of substitution or of addition. 


or not the reaction is one 


3C1,UN 


light 
(sunheht) 


Hy hloroe ve lohexane 


Addition 


Chlorobenzene 


Substitution 


The addition reaction is carried out in the presence of 
ultraviolet light and in a catalyst. The 
product is the insecticide hexachloroeyelohexane (BHC), 
The pure gamma isomer is called lindane. The more com 
mon method of chlorinating benzene is at 10-60 C. in the 
dark with a catalyst (iron). These conditions give a 70-75 
pereent yield of monochlorobenzene and 10-20) percent 
dichlorobenzene pereent p-dichlorobenzene and 
percent. o-dichlorobenzene). About 70 the 
monochlorobenzene is used to make phenol with 13) per 
cent used in the synthesis of DDT and 7 percent in the svn 
thesis of aniline. Para-dichlorobenzene is a moth repellent 


the absence of 


pereent ol 


and deodorant. 

The ease of benzene ring chlorination is accounted for 
by a reaction mechanism different from the free radical 
mechanism noted previously. The iron or ferrie chloride 
catalyst with the chlorine to furnish ao chlorine 
cation which reacts with the benzene. 


reacts 


CI, > bed 
+ Cl C. Hs Cl + H 
H t Fed Hel FeCl 
CHC] CHC, Col 
YN 
Sunheht 
benzyl henzal ben 
chloride trichloride 
( H, ( 
CH Jn ct 
——__ ‘, / 
Dark, FeCl \ Vv 
(| (| 
o-chlorotolnen p-chlore 2 A-dichlor 


toruene toluene 


The chlorination of toluene is potentially even more 
complex than that of benzene. In addition to the possibil 
ity of addition or substitution on the benzene ring, there 
is the added possibility of substitution on the methyl side 
chain. Addition lo give hexachloromethyleyelohexane is 
not important; the other two reactions are: 

The chlorination of toluene to give benzyl chloride 
(C,H.CH.CI). benzal chloride (C,H .CHEL and benzo 
trichloride (C,H.CCIL,) differs from the chlorination of 
methane (or methyl chloride) both in the milder condi 
tions used and in the fact that the reaction can be con 
trolled to give very good yields of each of the interme 
diate chlorides. 
of iron because iron catalyzes chlorination on the ring 
Lead and glass lined equipment is used. 

There are a number of aliphatic chlorine compounds 
dichloride. ethylene dibro 
which have not been noted 


It is essential to operate in the absence 


(trichloroethylene. ethylene 
mide, hexachloroethane. ete.) 
here. These compounds have olefins as their precursors 
and will be discussed later. 
knd of Part 5. Part 6 will 


appear in an early issue 


| Pentane- 
Csll 
Cl Cl 
hloride 
\ 
/ 
— NaSil Naphthalens ‘ VA 
Cl | Die 
\ myl meres an Ins ithalene Nehloropentanes 
\ nercaptar Amylnapl I pentanes Fe 30° ( 3 
Solvents 
Extractant 
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This Tank Moved 200 Feet... 


... 1n Forty-Five Minutes 


TO PROVIDE additional space for liquetied petro- 
leum gas storage at its Los Angeles refinery, Union Oil 
an S0.000-barrel tank 
some 200 feet from its former location. Such operations 


Company of California moved 


normally call for complete dismantling of the tank 


prior to moving, and re-ereecting its sections at the new 
low ation 


at an estimated cost in this instance of $60. 


Union Oil engineers, however, decided to try a mov- 
ing technique quite new, They prepared a cireular base 
or sand pad at the designated new location; loosened 
the tank bottom as much as possible from its old an- 


chorage: supplied its roof and walls with interior brae- 
ing; and then pumped water into the dyked area. 
Within 46 hours the water measured 19 inches in depth 
and the tank was adequately afloat with some six inches 
of water beneath it. Moving the enormous vessel 200 
feet to its present location was accomplished with four 
pneumatic winches in 15 minutes—-and at a total cost 
of only $5,000. 

Since the walls of such storage tanks are propor- 
tionately one-sixth as strong as the sides of an 
ordinary coffee can, it is obvious that many precautions 
had to be taken to prevent buckling or collapsing 
en route. 


only 
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Foundation Detail Sheet 


FOUNDATION 


Conerete, Cu. Yds 


Hand, Cu. Yds 
Machine, Cu. Yds 
4 Materials Amt Cost 


Cement, sacks 
Remforcing, Lhe 
Form lumber, BI 


Excavation, Hand 
Excavation, Machine 
Set and strip forma 


Place steel 
"lace concrete 
Finish conerete 
(rout 
Totals 
Blasting 
7 Piling 


GRAND TOTALS 


Labor Hrs Rate Cost 


Figure 1. Detail sheet for estimating foundation costs 


How to 


Prepare Cost Estimates 


Timely tips on preparing cost estimates of: 


§ Piping, insulation, electrical 


§ Structures, foundations, buildings 


§ Contractor’s expense and profit 


Harold Bottomley, 
Petre le im Pre cess C Ons ultant 


ARE THE GOOD old days 
of “cost-plus” bidding. Born during 
the harried years of World War II 
when the emphasis was on production 
out- 


GONE 


at any cost. this system is now 
moded and both contractors and own- 
ers are back on the more solid basis 
of keen competitive bidding. No bid is 
better than the estimate from which it 
is calculated. The purpose of this ar- 
ticle is to previde a solid foundation 
for better estimates. 


Recent history points up the need. 
After the war, contrary to popular offi- 
cial opinion, industrial activity con- 
tinued particularly in the petroleum 
and allied petrochemical fields. For a 
period of several years cost-plus con- 
tracts continued to be negotiated and 
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many large projects were completed 
on this basis. With the advent of more 
competitive conditions in the realm of 
industrial contracting owners reverted 
to the pre-war practice of demanding 
“turnkey” or “ceiling” type bids. This 
largely dependent on 
finaneing requirements. Banks and in 


dec ision Was 
surance companies demanded accurate 
economic studies to determine payout 
times and fixed prices for the installed 
facilities. This thinking 
forced upon contractors the job of pre- 


change of 


paring accurate estimates. 

Cost estimating is not merely con 
fined to the firm building industrial 
plants but applies to the owners them- 
selves. Normally long before a project 
is presented to contractors the owner 


REFINER 


must prepare a preliminary estimate 
of the desired facilities for the prep- 
aration of an authority for expendi 
ture. Very often, due to lack of ex 
perience or carelessness, these estimates 
are inaccurate (usually on the low 
side) and the owner must revise his 
AFF and financing. This has proved 
embarrassing in many instances. Esti- 
mates for a particular plant taken from 
veneral cost curves are often mislead. 
ing and should be used with extreme 
caution. Curve costs must be weighed 
for a large number of items among 
which are: 


@ Plant location. 

Labor productiveness. 

Weather. 

@ Extent of alloy protection, 
Equipment spares. 

Equipment housing desired. 


@ Plant over-capacity factors. 


A considerable amount of prelimi: 
nary engineering is necessary to pre- 
pare an accurate definitive estimate. 
This involves a process heat and ma- 
terial balance, detailed tlow sheets for 
the process units and utilities, major 
specifications, foundation 
designs, take-offs, 
tural design and general specifications 
insulation, fire 


equipment 
instrument struc- 
covering electrical, 
proofing. piping and painting. 

Most contractors employ specially 
prepared estimating forms which, when 
properly completed. give an accurate 
picture of the total job cost. kstimating 
the costs of the major items of equip- 
ment is a comparatively easy portion 
of the over-all due to the 
valuable assistance obtainable from 


estimate 


vendors of this equipment. Quotations 


vessels, COMpres 


on heaters, pumps, 


sors. tubulars. ete.. are readily avail 
able and should be 


merely guessing at the prices. The 


used in dieu of 


over-all cost of the major items of 
equipment are a valuable guide to the 
over-all cost of a particular process 


Piping 

Piping materials and labor are usu 
ally troublesome items to estimate, 
but on units of similar type bear a 
relationship to the cost of the major 
items. Usually if a unit is designed to 
process sour stocks the relationship 
will still hold since all the major items 
will likewise be alloy protected, Nor 
mally Ak or bid estimate 


is being prepared detailed piping 


when an 


drawings are not available for piping 
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“Banks and insurance compa- 
nies demand accurate economic 
studies to determine payout times 
and fixed prices for the installed 
facilities.’ 


take-olfs, Piping take-olls 


made from mechanical flowsheets are 


to be questioned for accuracy as no 
plot plan consideration is normally 
used, A line only a fraction of an inch 
he fifty feet 
Mani- 


folding complexity is difficult to inter 


long on a fHowsheet may 
in length in the process unit 
pret from a flowsheet as are allow 
ances for expansion in large hot lines 
methods 


(Contractors employ various 


for computing piping estimates but 
rely largely on experience gained from 
building many plants of similar types 
Once piping materials are set the labor 
cost can be developed by applying a 
percentage caleulation after weighing 
labor 
weather and whether the 
field 
purchased from a piping 
Should shop fabricated pipe be em 
ploved it will be necessary to increase 
labor 


several important factors. i.e. 
productivity 
fabricated or 
fabricator 


piping is to. be 


the material cost and decrease 
in proportion to the 
fabricated. Most pipe fabricators can 


accurate estimates as to the 


amount pre 


furnish 
piping tonnage required on a 
In this case, to the fabricated 
must be added the 
furnished by 


type unit 
pipe 
fittings met 
Usually the 
and 


valves and 
the shop. 
over-all cost of piping 
materials labor 
insurances will be nearly equal in both 
field and shop fabricated piping 
schemes. It is important to note here 


that an accurate breakdown 


plus applicable 


however 
of materials and labor must be made 
in either scheme since the final con- 
tract may call for a ceiling on either 


materials or labor separately 


Structural 
Nearly equal to piping in’ estimat 
ing diffieulty such 


as ladders and platforms. 


is structural steel 


walkway s. 


stair and elevator structures, pipe 


stanchions. miscellaneous braces and 


brackets. condenser and exchanger 
struetures and their accompanying 
monorails and tube bundle handling 


facilities. a takeoll is made for 


“Estimating the costs of the 
major items of equipment is a 
comparatively easy portion of the 
over-all estimate due to the valu- 
able assistance obtainable from 
the vendors of this equipment.” 


structural a reasonable contingeney 
should be added for all the waste. mis- 
cellaneous gussets and braces which 
are difficult to visualize and estimate. 
Since the total structural for 


an average 


cost of 


process unmit is a much 
lower amount than the piping cost an 
error of several percent in estimating 
it will not affeet the over-all job cost 


appreciably 


Foundations and Earthwork 
The 


eavation ts 


and 
esti- 


quantity of concrete 


reasonably easy to 
mate, however the application of unit 
prices for this phase of the job ean 
seriously affect the over-all job cost. 


Very 


this connection are: 


important items to consider in 


1. Type and shape of foundation. 
2. Price of the concrete in forms. 
». Amount of steel required. 

L. Size of pour. 

5. Weather. 

6. Subsurface conditions. 


item No. |. a 


poured for 


Regarding slab on 


blo k 


very much less cost per yard than can 


foundation can be 
a table top or reinforced concrete 
structure. The former might cost only 
$15 to S00 per vard depending on size, 
whereas the more complicated struc- 
tures might run to $200 and over per 
yard. Fortunately the bulk of the con- 
erete is used in slab and block pours 
so that the more expensive concrete 
does not affect the total job cost to the 
extent at once assumed. In estimating 
concrete and excavation. detailed work 
sheets should be prepared. A typical 
example Is shown in bigure l. In order 
to expedite foundation estimates it is 
advisable to develop unit prices for 
the various ty pes of foundations and 
then adjust these unit prices to reflect 
that 
most over-all job concrete estimates are 
either extremely high or extremely low 
if vreat care is not exercised in their 


local conditions. It is axiomatic 


preparation. This is borne out by many 
contractors actual field experiences. 
Preparing a detailed and accurate job 
foundation estimate is a tedious and 
time consuming task but the effort may 
be considered well spent when manage- 
ment reviews the estimate after the job 


is built. 


Instrumentation 

To estimate properly the instru 
mentation required for a job. a de- 
tailed mechanical flowsheet 
available and be properly annotated 
with all temperature, and 


flow control, recording and indicating 


must be 
pressure 


instruments, level controls. control 


valves, thermometers, pressure gages 


and relief valves. Vendors’ quotations 
on the above items plus the panel 
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“Most contractors employ 
specially prepared estimating 
forms, which, when properly com- 
pleted, give an accurate picture 
of the total job cost." 


board, instrument air tubing and fit- 
tings, support channels, instrument air 
compressor and dryer, mercury, charts, 
ink and installation labor plus insur- 
ances will constitute the instrumenta- 
tion This category can be 
estimated very accurately; however, it 
more than a maximum of 5 


estimate. 


is rarely 
percent of the over-all job cost. 


Electrical 

Electrical 
source of indecision in the minds of 
many Since of necessity 
most sub-let this 
labor item it is desirable to get a quo 
tation from a reputable electrical con 


estimates are another 
estimators. 
general contractors 


tractor, or from several if a check is 
desired. Care should be exercised in 
selecting an electrical labor estimate 
as the writer has variations as 
high as 50 percent in the bids sub 
mitted on the same apparent specifica 
tions. It is advisable to secure the quo- 
tation from a contractor in whom the 
purchaser has fullest confidence. Elec 
trical materials are not difficult of 
take-off if the specifi ations are well 
defined, such as type of wiring and 
fittings, number and horsepower of 


seen 


motors. lighting fixtures and electrical 
outlets. Sub-contracts such as electrical 
should be 
column of the estimate and no insut 
ances added to the labor portion as the 


contractor should include these in his 


included in the materials 


quotation, Exeavation and concrete for 
the electrical system should be included 


under foundations and earthwork. 


Insulation and Fireproofing 

This category is another that is often 
sub-contracted and can be secured as 
a quotation from an insulation con 
tractor. The 
limited, however, in his ability to pre 


insulation contractor is 


vide an accurate estimate unless de- 
tailed piping and structural drawings 
are available. An accurate estimate 
can be secured on the vessels, drums. 
pumps and heat exchangers, but. since 
piping insulation constitutes the larger 
portion of the insulation cost, the over 
all insulation estimate can be in serious 
error. It is customary for an insula 
tion contractor to quote unit prices for 
piping insulation pending receipt of 
detailed piping drawings to furnish a 


firm turnkey bid. Therefore it is neces 
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the footage of the 
lines to be insulated 


sary to estimate 


various sizes of 


indicating the temperature range in 
which each portion is to operate. The 
insulation contractor may or may not 
include scaffolding as a part of his 

. estimate so this item must not be over- 


looked in the preparation of the prime 
estimate. Usually normal insulation re- 
quirements for a process unit approxi 
mates 6 percent of the total job cost 


Buildings 

No difficulty will be experienced in 
estimating this category if the cus- 
tomary pre-fabricated types are em- 
ploved. Should special types be used 
concrete, cement 
combinations 


such as reinforced 
block. briek. tile or 
thereof some imagination must be com- 
bined with take-offs of the various ma- 
terials of construction. Not to be over- 
looked also are the various auxiliary 
items entering building construction 
such as illumination. ventilation. heat- 
ing. air conditioning. special interior 
trim. hardware and floor covering. 


° Painting 
Painting of most process units is a 
relatively small cost item unless special 
such as acid 


treatment is necessary 


etching or sand blasting, special plas- 


tie paints and more than the normal 
one coat primer and one finish coat. 
In one instance the painting cost was 
increased by 100 percent due to this 
special treatment. 

Contractors’ Expenses and 
Profit Items 

Costs. Usually in a contract- 
ing organization a number of miscel- 
laneous items are included under this 
heading. Among these may be: field 
supervision, timekeeping and field ac 
counting. field purchasing. equipment 
rentals. small tool allowance, tempo- 
rary construction buildings, expend- 
able supplies. moving tools to and 
from site. key personnel travel and 
expenses. communications and 
age. On jobs where expensive struc 
tures such as reactor-regenerators, 
large coke chambers or extensive 
structural steel erection is involved the 
prime contractors” field costs tend to 
diminish percentage wise as compared 
to a job where all material is handled 
by the prime contractor. 

ENGINEERING. Normally a contrae- 
tor’s estimator secures the engineering 

L estimate from the engineering depart- 


mert after advising them of the type 
and size of the units involved as well 
as the general scope of the work. This 
iten varies greatly between contrac: 
° tors and depends upon the size of the 
company. its overhead. efficiency and 
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Prepared for 


ABC Company 


DESCRIPTION 


HEATERS 
(one oeyual heater process 
API Gravity crude 

onveetion 3500, radiant 12,000 BTU per square 


PUMPS 
1 P 1 Crude Charge Pump 
(ine horizontal vertically split: process 
GPM at 200 psig discharge 
trummed for normal 


TUBULARS 


1 Maw Columa Overhead Condenser 


tubes 1° OD x 14 gauge 
shell and channel Apr 
14,000,000 BTU Hour 


square pitch 


roximate surface 


ETC 


Figure 2. Detailed estimate form showing equipment breakdown 


general ability. It must be realized by 
the estimator that the engineering cost 
for a 5000 BPSD process unit can be 
the same as that for a 50.000 barrel 
unit of like complexity so that  per- 
centage wise the estimates would vary 


markedly. 


Purcuasine. Included under 
chasing the and materials 
expended in writing purchase orders, 
securing and analyzing bids. purchas- 


are time 


ing. expediting and shop inspection. 
This item will be from .5 pereent to 


XYZ COMPANY 
Estimate for 
10,000 BPSD Crude Unit 


KPSD 380 


Maximum heat absorption rates externa 


omplete with 24 earbor 


Il VESSELS 
1 Maw Columa 
Ome 65-0" unlined veasel 
steel bubble trave and 2 drawofl trays with 8 skirt, ete 
ETC 
il! 


centrifugal pump 350 
flooded suction cast steel case 
orrosion conditions, motor drive 


(ine horizontal shell and tube umt with mhibited Admiralty 
NEB tube sheets, steel 
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MATERIAL LABOR 


mit, ete 


aq. ft, duty 


pendent, of course, on the magnitude 
of the job. 


Accounting and General Overhead 
In a this 
item the ae 


contracting organization 
be established by 


counting department and depends 


will 


upon present and anticipated vol- 


ume of work versus otherwise non 
reimbursable contractors’ expenses 
such as rent. light. heat. interest: on 


borrowed monies, employes’ benetits. 
This item 
from contractor to 


promotion, advertising, ete. 


also varies widely 


1.0 percent of the total job cost de- contractor but should not run more 
XYZ COMPANY 
Prepared for Date 
Estimate for Prepared by 
ABC Company 10,000 BPSD Crude Unit Checked by 


DESCRIPTION 


|. HEATERS 

Il. VESSELS 

PUMPS 

IV. TUBULARS 

SPECIAL RQUIPMELT 


X INSTRUMENTS 

X. ELECTRICAL 

INSULATION AND FIREPROOFING 
1 BUILDINGS 

1. PAINTING 


SUB-TOTALS MATERIALS 


PAY ROLL TAXES AND INSURANCE 
XV. FIELD COSTS 


Figure 3. Condensed estimate form showing over-all job costs 
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AND LABOR 


XVI. ENGINEERING 
XVII. PURCHASING 
ACCOUNTING 4ND GENERAL OVERHEAD 
XIX. CONTRACTORS’ FEE (OR PROFIT 
TOTAL ESTIMATED JOB 


MATERIAL LABOR 
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Vill. NDATIONS AND EARTHWORK : 
I 
X 
Xl 


than 2 to 5 percent of the total job 


cost, 


Contractor's Fee or Profit 
This the the 
tractor hopes to put in the bank be 


item ts amount con 


fore taxes and varies with the size 
of the job and how competitive con 
ditions are at the time of bidding 


Competition in recent years has dis 
tated profits of from 2 to LO percent, 
based on job si7ve¢ 


Preparing a Formal Estimate 

As mentioned previously in order 
estimate os 
data be 
is to be 


to prepare a definite 
necessary that 
available. If a unit 
estimated the scope of the work must 
be well defined and material specifi 
cations covering all of the required 


certain basic 


process 


equipment be at hand. An estimator 
is very severely handicapped if he is 
“dream up” items as he 
the 
confusion and repetition of effort. a 


form should be 


forced to 


prepares estimate. To eliminate 


consistent estimating 
followed each time an estimate is pre 
pared, Should the estimating depart- 
ment consist of more than one person, 
each estimator should follow the same 
forms and procedures. 


Figure 2 illustrates a form which 
has used for a number of 


satistac- 


the writer 
years and found to be very 
Lach category of equipment and 
separate 


tors 
material is set up 
the various 
equipment being listed and described 
in detail under their 
gory. Heaters, vessels, pumps, ete. 


under a 
heading. items of major 
respective cate 
are 
given consecutive numbers, such as 
P-L. Should there be more 
than one process unit or area in the 
job it has been found that 
designations such as 2-H-1, 
2-V-1. ete. are’ helpful in’ the 


coordination of the job during con- 


overt all 


struction and as an aid in accounting 


procedures for the contractors’ and 


customers accounts. 

Figure 2 shows only the beginning 
of the estimate form whereas Figure 
) is a condensed form of the complete 
estimate. Once the form is completed 
in detail with all necessary descrip 
then 


accumulate the data to 


necessary to 
fill the 


vidual price spaces for materials and 


tive headings it ts 


As mentioned previously all 


No. V, 


Special Equipment. can be completed 


labor 
categories to and including 


with no difficulty so far as material 


prices are concerned, The labor items 
are somewhat more tedious but if a 
considered time study is made for the 
installation of each item of equipment 
difficulty should 


no great amount of 
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Estimating Pointers 

@ Have scope of work well in mind. 

@ Have all mechanical 
data. 

@ Secure reliable quotations on 
major items of equipment. 

@ Visit proposed site, study local 
labor conditions, investigate sub- 


necessary 


surface soil conditions, develop 
weather information. 

Work save all 
sheets. 

@lse complete check list to see 

that nothing is omitted. 

@Study and evaluate percentage 
conclusion of 


work 


neatly and 


breakdowns upon 
estimate. 

@ keep accurate cost accounting 
records, with all items properly 
allocated to check present esti- 
mate and for future assistance in 
preparing new estimates. 


he encountered in assembling the labor 
costs. 

As an approximate check on the 
over-all estimate the following infor- 
mation may be of value: 


Item Percentage of Total Job Cost 
Materials 58-62 
Field labor and insurances 18-22 
Field costs 5.7 
5-7 
Purchasing 5-1 
Accounting and general 

overhead 2 5 


Contractors’ profit 

The above percentages may be used 
in the range of over-all job costs of 
from $1.000,000 to $7,000,000. On 
jobs below one million and above 
seven million the variation in cost per- 
centages will be greater in the cate- 
vories listed after item XLV. It is also 
a well known fact that the cost per- 
centages will vary somewhat with the 
specific type of unit being estimated. 
For instance, in a casinghead gasoline 
plant. material costs will be much 
higher in proportion to labor than on 
a crude unit due to the large expendi- 
ture for compressors and auxiliaries 
which do not require a great amount 
of labor install. If a certain 
vendors quotations have been used in 


cost to 


preparing an estimate it is well to so 
state in the descriptive write-ups as 
this ties down the equipment price- 
wise. In addition, should a customer 
desire a substitution of other 
vendors equipment there will be a 
basis available for price adjustment. 
In selecting prices for vessels and 


some 


tubulars in particular, some judgment 
is necessary because of the variations 
in vendors’ quoted prices. Usually ex- 
perience dictates which figures to use 
and no difficulty is experienced in buy- 
ing within the estimate unless the 
vendor has made a grievous error in 
his quotation, a point. however. which 
should have been caught by the esti- 
mator at its inception. 


The Estimator 

An estimator’s life is not a bowl of 
cherries by any means. Several prob- 
lems continually plague him: 

1. His estimate was too low and the 
company lost money on the job. 

2. His estimate was too high and 
the job was lost. 

3. Bidding deadlines him 
many hours of overtime and weekend 
work. The mere fact that officials of 
management have examined and _ ini- 
tially approved the estimates does not 
absolve the estimator or estimating de- 
partment of blame should something 
go awry. Estimating is not an exact 
science or finished art and a lot of 
imagination, feel and experience must 
go with a good estimator. There are 


cause 


a great many qualified estimators as 
is evidenced by the large number of 
successful contractors operating today. 
Several companies have gone under 
because of a bad estimate on a large 
job but these failures have proved to 
be few and far between. A potentially 
good estimator must possess at least 
the following characteristics or attri- 


butes: (1) enjoys his work. (2) be a 
detail man. (3) should be an engi- 
neer. (1) have an estimators feel for 


should 


have field experience in the industry 


the correct answers. and (5) 


in which he is estimating. 


Order by number and please 


Other calculation methods are described in 
prints which are available as follows 
No. 66 A System of Process Calculations for Light 
by A L. Hutchinson, 44 page price wh 
No. tor Equilibrium Celeulation 
by Fo HL Poettmann and R. B. Rice, 4 pages, price 2% 
No. 110 Direct Method for Solving Flash Equilibrium Calculation 
by Reilly, 5 pages, price 2% 
No. Ill A Direct Nomeographic Method for Solving Flash Equilibrium Equation 
by Reilly. 4 pages, price 2% 
Ne. 120 Simplited Charts tor Petroleum Process Caleulatrons 
rd Scheibel, Yon pr 
No. 125 How to Prepare Preliminary Cost Evaluation Keports 
by Peter Sherwood, > page 


send cash with order 


Gulf Publishing Company, Box 2608, Houston 1, Texas 
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THE PRECEDING THREE articles 
in this series discussed the manufac- 
ture and properties of the various 
types of adsorbents and their utiliza- 
tion through the percolation process. 
Another widely used processing 
scheme is the contact process. 

In the contact process a finely di- 
vided clay is mixed with the oil and 
then separated by filtering. The de- 
colorizing power of contact clays is 
very high. The clays are expensive 
but difficult to regenerate econom 
ically. They are usually disearded. 

Contact clays may be used for de- 
colorizing all types of petroleum frac- 
tions from gasoline to heavy residual 
including such materials as white oils 
or pour point depressants. The meth- 
ods used in applying them to the low 
and to the high boiling fractions are 
not the same, primarily on account of 
the different temperatures involved. 


Light Petroleum Distillates— 


Gasoline and kerosine can be de 
colorized with the adsorbents to very 


September, 1953 


Figure |. Flow chart showing percolation filtration process 


Refining With Adsorbents 


Part IV 


The contact process finds its widest application in the decolorization of 


lubricating oil. Here is valuable operating and design information. 


light colors. Little oil is lost in proc 
essing and the quantity of clay needed 
is small making the process econom 
ical if the removal of color bodies 
is of special importance. 

The distillate is mixed with the con- 
tact clay at room temperatures. Me 
chanical or air agitation may be used 
depending on the volatility of the oil; 
mechanical agitation is necessary for 
treating gasoline but air agitation is 
quite satisfactory and may be prefer 
able to the mechanical agitation in 
treating kerosine. The clay is separated 
from the mixture using sand filters of 
Sweetland filters.’ 

The process ts applicable to the 
straight-run) products. Cracked distil- 
lates containing unsaturated hydrocar 
bons develop considerable quantities 


of gum on contact with the clay. The 


decolorizing efficiency of adsorbents 
is enhanced if the oil is contacted with 
the clay in the presence of acid. Sev- 
eral variations of the procedure are 
possible. (Gasoline or kerosine treated 
with sulfurie acid. the sludge is with 
drawn. clay is added to the acid oil. 
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the mixture is agitated and filtered, If 
the quantity of the acid is small, the 
clay may be added to the oil without 
removing the acid sludge. Clay may 
absorb from ten to sixty percent: by 
weight of acid depending on the nature 
of the clay and the treating conditions 
hither method of applying acid) and 
clay has been used commercially.''' 

Acid and clay may be added to the 
oil simultaneously or the acid may be 
mixed with the adsorbent before the 
reagents are added to the oil. Other 
sugvestions include agitation of the 
oil-clay mixture with sulfur trioxide 
and filtering the oil through blotting 
paper coated with clay containing a 
-mall quantity of acid. Pereolation of 
oils acidified with sulfurie acid does 
not seem to be as satisfactory as stir 
ring the oil-acid-clay mixture. Instead 
of sulfuric acid recommendations were 
made to use sodium acid sulfate or 
phosphoric of nitric acid for acidify 
ing the clay. 

If the quantity of clay is insufficient 
to adsorb all the acid, the oil acquires 
au pinkish color and may have an rdor 
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of sulfur dioxide. An insufficient 
quantity of acid reduces the decoloriz- 


The pinkish color 


an excess of acid may dis 


iny power of clay 
caused by 
appear if the strength of the ae id is 
lowered without changing the quantity 
of the acid used. Best results 


tained with acid of 95 percent strength 


are ob- 


or higher but the &0 percent acid may 
be advantageous in treating some dis 
tillate 
If fuming acid must be employed for 


Fuming acid is not satisfactory 


aromatic or sulfur content of 
should be 


with 


reduc inv 
the oil 
the oil 
droxide and reacidified with a weaker 


withdrawn. 


neutralized sodium 
acid 

Clay may be used on oils neutralized 
with alkalies 
color, but reduces the decolorizing effi 
ciency of the adsorbent. Instability of 
distillates treated with acid and 
of the 
traces of sulfur dioxide in the oil 
Hydrogen 
removed by many adsorbents 
the oil sodium 
before or after the 
he desirable for stabilizing 
the product Washing the distillates, 
particularly those from the cracking 


This may stabilize the 


elay is caused by the presence 


sulfide is also incompletely 


Washing 


with hydroxide solu 


thats acid-elay 


treat may 


processes, with water as soon as they 


are conde nsed Is often ial lor 
enhancing the effeet of adsorbents and 
other treating agents 

Clay he added to the 
imo oone or in portions 


desirable 


may acid oils 


seve ral | rite 
tional addition of clay is 
theoretically but the advantages can be 


Me« hani 


give the 


seldom detected in practice 
agitation may 


‘but they are 


eal and air 
sume results not always 
interchangeable. In treating some dis 
tillates 


inert vas may produce a better color 


agitation with air or with an 
than mechanical agitation 

The effect of the presence of air in 
treating the oils with the adsorbents 
is not necessarily harmful but may be 
beneficial, At elevated temperatures air 
often discolors the oil but may stabilize 
the product. At low temperatures air 


frequently improves the oil color 
Aving of petroleum distillates before 
clay refining has been suggested. Better 
results are obtained normally by ap 
plying to the fresh oils heavier treats 
than those required to meet the sper ih 
cations instead of storing the unrefined 
distillates and refining them at a later 
date: 


sumed is lowered and the stability of 


the quantity of the reagents con 


products is improved 
The use of elevated temperatures 
and agitation 


improving the 


steam for heating 
may be desirable for 
clay efficiency in treating the light dis 
tillates. but equip 
ment 

Redistillation of clay treated prod 


and 


requires pressure 
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ucts may be necessary for reducing 
their gum content or heating and wash- 
ing with water for expelling all the 
hydrogen sulfide Mercaptans are not 
removed by the clay and the distillates 


may require sweet tening. 


Heavy Petroleum Distillates— 
The heavy petroleum fractions are 

treated at elevated temperatures, above 

the boiling This re 


duces viscosity of the oil. insures good 


point of water, 
mixing and high filter rates. enhances 
the decolorizing properties of clays. 
and does not require adjustments in 
the moisture content of the adsorbents 
before they are applied to the oil, kn 
closed equipment is used and operated 
continuously or, less frequently. semi 
continuously. 

Phe oil preheated to not over LW 
is 
the adsorbent in 


mechanically agitated with 
a tank. Higher 
peratures may injure the color of the 
oil at this 
ticularly if the oil is in the acid state 


The oils are often treated with the acid 


tem 


stave of processing. par- 


hefore the clay is applied but the 
sludge should be separated from. the 
oil as completely as possible This is 
explained by the greater retention of 
the acid by the heavy than by the light 
oils, If the oil is not pretreated with 
acidified for im- 


this is 


the acid. it may be 
the 


if the equipment including the 


proving clay efficiency: 


dome 


TABLE 7 


Decolorization of An Acid Treated Midcon- 
tinent Residual Stock of 150 Suv (210 F.) 
With Adsorbents 


DECOLORIZING EFFICIENCY 


Temperature Time Natural 


Minutes Clay A Clay B 


TABLE 8 


Effect of Time on Decolorization of An Acid 
Treated Midcontinent Oi! of 150 Suv 
(210 F.) With Adsorbents 


COLOR INTENSITY 


Clay B 
Percent 


Clay A 
Percent 


Nat Clay 
S Percent 


Temperature Time 
t Minutes by Weight) by Werght) by Weight 
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filter cloth are built to withstand cor- 
rosion. The quantity of acid used for 
acidifving the oil is a fraction of a 
pound per barrel. The water soluble 
sulfonic acids may be substituted for 
sulfurie acid 

The oil-clay slurry is pumped from 
the mixing pot through a pipe still 
where it is heated, The low boiling 
lubricating oil distillates are heated to 
250-100 FL but) slightly 
peratures might be used occasionally 
Viscous oils are heated to 600-050 F. 
until all 
the acid sludge is decomposed and the 
With a few 
exceptions the adsorbents display their 
best high 
temperatures as shown by the data pre 
sented in Table 7. 

The time of heating the oil to the 
desired temperature is usually short 
It has little effect on the tinal color of 
the oil which is influenced primarily 
by the temperature and by the time the 
oil is kept at this maximum tempera 
ture. This is shown by the data pre 


lower tem- 


and sometimes to 750-800 | 
oil is partially cracked 


decolorizing properties val 


sented in Table &. 
The tabulated data that in 
some instances the color of the oil on 


show 


prolonged contact with the clay may 
first improve and then deteriorate 
The time required for obtaining 
maximum decolorization varies with 
the nature of the clay and 


for the higher viscosity oils 


is longer 
The 
timum time of contact at the plant is 
said to be almost directly proportional 
of the oil in Savbolt 
However. other variables 


to the viscosity 
seconds.’ 
may obscure the results, For instance, 
the intimacy of contact between the oil 
and the adsorbent depends on the rate 
of flow of their mixture through the 
pipes. At flow the oil 
and the clay may stratify 

From the pipe still the oil-elay 
slurry passes to a flashing pot where 


slow rates oft 


the steam formed by the moisture in 
the clay is removed. The cracked prod- 
ucts. if such are formed. are also dis- 
tilled off. These cracked products lower 
the flash point of the oil, and steam 
may be introduced into the flashing pot 
to raise the flash point of the treated 
product to that of the charge stock. 

In small scale bateh installations the 
pipe still may be eliminated. The oil 
is mixed with clay and heated in the 
same tank using high 
pressure steam coils and open steam 


open fire oor 


for agitation to protect the oil from 
oxidation. 

From the flashing pot the oil-elay 
slurry is charged to the filters. The 
quantity of clay to be removed varies 
usually between one and tive percent 
although in exceptional cases it may 
he as high as twenty-five percent. Heavy 
because 


clay treats are not 
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of increased oil losses and lowering of 
filter capacity. For these reasons the 
more expensive. highly active clavs are 


economical than the 
cheap olays. The oil may be filtered 
directly the clay-oil slurry might 
be diluted with naphtha. Filters are 
washed with naphtha which might be 


usually more 


or 


used as a diluent for the slurry. The 
use of wash naphtha permits removal 
of the clay cake without opening the 
continuous drum-type filters. This is 
done by a periodic release of pressure 
which loosens the cake from the filter- 
cloth, Some of the naphtha is removed 
from the by pressure 
from the hot oil-naphtha solution. The 


oil releasing 
rest of the naphtha is separated by 
distillation. 

Filters of intermittent. 
intermittent or continuous type.’ 
The oil first appearing from the filter 
is often cloudy due to the presence of 


semi- 
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are 


small particles of clay and is refiltered. 
After the filtrate clarifies the oil is col- 
lected until the clay cake reaches the 
maximum permissible thickness. The 
cake is washed with naphtha and blown 
inert like 
flue gas. before discarding. Air is a fire 


with steam. air or an 


vas 
hazard. Steam may liberate acidic ma- 
terials from the spent clay if the oil 


treated with 
materials destroy 


acid: these acidic 
the filter cloth 
clog the metal screens. The flue eas is 


Was 


preferred, 

Filter capacities can be easily eal- 
culated” but filter rates are difficult 
to predict because the Poisseuille’s law 
is not applicable.” they must be deter- 
mined experimentally, Canvas is satis- 
factory for filtering oils in the neutral 
state. but mone! metal cloth must be 
used on acid treated oils. Filter rates 
often precoating 
filters with diatomaceous earth or the 


are improved by 
earth might be mixed with the decolor- 
izing clay. Filtering characteristics of 
the filter-aids is the only property of 
importance because their decolorizing 
properties are either absent or too low 
to be of commercial interest. 

In filtering light petroleum distil- 
lates. like gasoline or kerosine. Hard- 
filters may be 


Inge sand 


The filtering surface is removed con- 


emploved. 


tinuously by a revolving scraper which 
moves downwards with each revolution 
while removing about O.O1 inch of 
sand with the spent clay. The filters 
are shut down after all the sand is re- 
refilled. These filters are 
not satisfactory on hot oils. 


moved and 


The plate and frame presses are 


satisfactory for verv small installa- 


tions. but the operating cost is high. 
Commercial plants employ usually the 
cell type continuous rotary filters. 


Sweetland filters withstand pressures 
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up to 50 psi; Kelly filters may be used 
at higher pressures. Centrifuges were 
suggested for separating oil from the 
clay but are not used commercially. 


The filtrate may be passed through 
blotter presses for removing clay fines 
and dissolved water, to clarify the oil. 
The difference in the water solubility 
at high and temperatures is 
sufficient to form a cloud after the oil 
cools off. Steam coils on the roofs of 


low oil 


oil storage tanks prevent clouding of 
oils in storage.” 


Occasionally adsorbents are con- 
tacted with oils in alkaline state. This 
is done primarily for removing the 
organie acids in the form of 
The oil may be mixed with small quan. 
tities of lime, organic acids in the form 
of hydroxide. sodium 
oxalate and = similar before 
applying the adsorbents or before fil- 
tering. Diatomaceous earth may be 
used instead of clay in this operation. 
sodium 


soaps. 


SOPs. sodium 


Simultaneous application of 
hydroxide and chlorine has been sug 
vested, but the oil may be chlorinated. 
Alkalies may be added to adsorbents 
before the contacted, Alkalies 
lower considerably the decolorizing 
efficiency of clays. but 
activity of some charcoals. 


oil is 


may improve 


Many variations of the contact proe 
ess were suggested. The charge stock 
may be passed through the clay cake on 
the filters until the clay is completely 
exhausted; the oil may be treated with 
adsorbents counter-currently. first with 
the partially spent adsorbent, then 
with the fresh adsorbent, the oil-clay 
slurry with sulfur 
dioxide: fresh clay may be applied in 
may be 
applied to residual oils as soon as they 
leave the still to 
heat: the oil-elay slurry may be chilled 
after heating extracted 
naphtha: propane may be used instead 


may be acidified 


several portions; adsorbents 


in order conserve 


and with 
of naphtha for diluting the oil con- 
tacted with the adsorbents and the 
adsorbents removed by settling instead 
of filtering: heavy oils might be diluted 
with naphtha and contacted with ad 
low tempera 


sorbents at relatively 


tures; oil and clay may be heated sep 
arately before mixing; contact tem 
peratures may be maintained below the 
boiling point of water if adsorbents 
are dry’’ or above the vaporizing tem 
perature of the oil at atmospheric pres 
sure if pressure is applied to keep the 
oil liquid: filter cake may be built up 
to a sufficient thickness for combining 
the contact and the percolation methods 
into a single operation; clay may be 
applied in the form of mud containing 
an equal ora larger percentage of water 
Variations in plant de 
operations 


than clay. 
and 
may be considerable depending 


sign 
on local conditions. 

Decolorizing with adsorbents may be 
combined with dewaxing; the spent ad 
sorbents may be used as filter aids for 
the decolorized oil may be 


wax or 

diluted with additional quantities of 
naphtha, chilled and High 
contact temperatures may have an un 
favorable effect on the wax filter 
rates, Naphthenic« acids in the oil 
may reduce the filter rates through 
clay.” 


The presence of air in the contact 
process should be avoided as it) may 
affect unfavorably the color of the oil 


Saturating the clay with water for ex 


pelling the air has been suggested 
Occasionally contacting adsorbents 
with the oil in’ the presence of ai 


might improve the oil stability or de 
stroy the bloom. 


Contacting oils with partic 


ularly at elevated temperatures im 
proves fluorescence. Highly fliorescent 
prepared by treating 
for with 
clay at high temperatures or by dis 
tilling the oil adsorbed by the clay at 
The resulting 


products may be used for imparting 


materials are 


residual oils several hours 


cracking temperatures, 


fluorescence to lubricating oils 


Regeneration of Contact 
Adsorbents— 

Efficiency of the adsorbents used in 
the contact process must be high for 
obtaining the vreatest operating econ 
omy. Simple revivifieation methods 


TABLE 9 


Effect of Heating to Constant Weight At Various Temperatures on Decolorizing Efficiency 
of Contact Clays 


CLAY A CLAY B NATURAL CLAY 
Water Water Water 
lempera Content Temperature Content Eificrency Temperature Content 
ture F Percent Wt Percent t Percent Wt Percent ft Percent Wt Percent 
6.7 us 10 15.45 
7 Ts 22.5 Ww 
ww) 123 23.9 444 
129%) 4 50 5 
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restore only a small proportion of the 
original efficiency while the elaborate 
methods are expensive. As a result the 
over-all operating cost rises faster than 
the savings realized from regenera- 
thon. 

Adsorbents may be 
burning or by extraction with solvents, 
The first method is cheap, but the 
the 


ents is very low: 


revivihied by 


efliciency of regenerated adsorb 
the second method is 
very expensive 

On heating to elevated temperatures 
the contact clays easily lose combined 
water and undergo structural changes 
having a profound effect on their deli 
cate surface structure. This is shown 
by the data presented in Table 9." 

The temperature at which the clay 
hevins to lose the decolorizing effi 
cieney may be accepted as the tem- 
perature at which the clay begins to 
structure, The data 


some 


lose its water of 
that may 
of the structural water below the boil- 
ing point of water. Acid treated clays 
A and B are more sensitive to changes 
in water content than the natural clay. 
For burning off the oil, clays must be 
heated to LOOO.1050 F. At these tem- 
peratures even the fresh clay loses 30 
to MW) percent in the decolorizing effi- 
is 


show some ¢ lay lose 


ciency. This loss in efficiency 
siderably higher with the spent clays. 
The efficiencies shown in the table were 
calculated on the basis of the weight 
of clay saturated with moisture at 77 F. 
The loss im eflic len \ would he some- 
what lower if calculations were based 
on the weight of clay at drying tem- 
peratures showing the maximum de- 
colorizing power. 

Clays can be burnt in the laboratory 
much more efficiently than at the plant 
where local overheating cannot be 
avoided, A natural clay has been re- 
vivilied ten to twelve times the 
laboratory by displacing the adsorbed 
materials with water and burning; the 
loss in efficiency was from twenty to 
forty percent. At the plant, continuous 
regeneration reduced the clay efficiency 
to 15 to 20 percent of the fresh clay. 
These very low efficiencies of the re- 
generated clays might be concealed by 
the experimental error if mixtures of 
fresh and spent clays are evaluated. 

Equipment used for regenerating 
clays is designed for reducing the 
danger of local overheating ; provisions 
are made occasionally for preventing 
the escape of combined moisture. Clays 
may be burnt in a stream of air which 
might be diluted with inert gases for 
reducing the burning temperature. Sug- 
gestions were made for reducing the 
loss of combined moisture by intro- 
ducing steam into the kilns or for 
rehvdrating the regenerated clay with 
steam under pressure, but these at- 
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tempts were unsuccessful: in regen- 
erating bauxite dry air was found to 
be preferable to moist air. Partial re- 
moval of the oil from spent clays by 
heating with inert gases or by extrac- 
tion with solvents prior to burning 
may reduce somewhat the danger of 
local overheating. Attempts were made 
also to reopen the pores or to obtain 
new pores in the regenerated adsorb- 
ents by treating with reagents like 
sulfurie acids. 

Clays may 
placing the adsorbed impurities with 
polar solvents which have a_preter- 


ential wetting power towards the clay. 


be regenerated by dis- 


The polar solvents are not good hvdro- 
loosen the im- 
ad- 


carbon solvents; they 
purities from the pores of the 
sorbents but do not carry the im- 
purities away. Mixtures of polar and 
non-polar solvents are employed for 
this reason. The non-polar hydrocarbon 
solvents are not capable of removing 
the impurities strongly adsorbed by 
the clay and cannot be used by them- 
selves for satisfactory regeneration. 
Polar solvents suggested for regen- 
erating clays include water and the 
oxygenated organic compounds. Water 
displaces the adsorbed oil.*” Spent clay 
from treating light petroleum distil- 
lates, like gasoline or kerosine. can be 
mixed with two to five parts of water 
without emulsion formation. About 90 
percent of the adsorbed oil is removed. 
The quantity of water may be reduced 
to 75 pereent by the weight of clay if 
the water is cold but large volumes of 
water are necessary for displacing im- 
purities from clays used in refining 
lubricating oils. The effect is enhanced 
by employing water solutions of 
sodium chloride, sodium carbonate. 


sodium chloride, sodium sulfate and 
sulfurie acid, sulfonated soaps, sul- 
furie acid. and other substances, but 


few of them are released by the clay 
on burning: the efficiency of the clay 
is impaired permanently and the 
method is applicable only if the re- 
covery of the adsorbed impurities is 
the object of processing the spent clay. 
Oxygenated compounds include iso- 
propyl and other alcohols, poly- 
alcohols. their ethers or esters, sul- 
fonic acids, poly-oxy acids, furfural, 
ketones and other substances. Heat of 
wetting is be a measure of 
their extracting efficiency.’’ but such 
correlations are not exact. Bentonite 
might be revivified with chlorine. 
The non-polar solvents suggested for 
regenerating clays are represented by 
naphtha which might be used at ele- 
vated temperatures and under pressure, 
carbon disulfide, benzene, toluene. car- 
hon tetrachloride and dichloromethyl- 
ene, acetylene dichloride and liquid 
propane and many others. High boil- 


said to 
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ing petroleum fractions are better 
solvents than the low boiling fractions. 
but their separation from the adsorb- 
ents and from the extracted oil is diffi- 
cult.'"" These solvents may be useful 
for recovering oil from the adsorbents 
but not for efficient regeneration. 

Mixtures of polar and non-polar 
solvents are very effective for regen- 
erating the adsorbents. Clays were re- 
generated for 30 times with such mix- 
tures without losing their decolorizing 
efficiency.” Benzene or gasoline are 
used as non-polar solvents and acetone. 
methyl-ethyl ketone or aleohol as polar 
solvents. Many other combinations 
are possible. such as sulfur dioxide. 
kerosine extract and methyl-ethyl ke- 
tone. Mixture of naphtha and alco- 
holic sodium hydroxide has been sug- 
gested.’ Instead of applying mixtures 
of solvents, adsorbents may be washed 
first with naphtha, then with a polar 
solvent. and again with naphtha.’” 

Spent clays exposed for a consider- 
able length of time to the action of 
atmosphere are easier to regenerate 
than the spent clays which were not 
aged: the moisture in the air loosens 
gradually the coloring matter from the 
pores making it more soluble in the 
solvents. 

Regeneration of clays with solvents 
is expensive and it is usually cheaper 
to buy fresh clay than to recover the 
one already spent. Equipment must be 
vapor-tight to prevent solvent losses, 
but even with the best equipment sol- 
vents, like acetone, are consumed by 
the polymerization and other reactions 
promoted by the clay. The temperature 
required to expel the solvents is less 
than necessary for removing the water 
but may be still sufficiently high to 
affect the decolorizing properties of 
the clay. 

In commercial practice’ contact 
clays are regenerated, using a mixture 
of 45 percent acetone and 55 percent 
naphtha. The equipment is protected 
from fire hazard by flue gas. 

Disposal of spent clay may be an 
important refinery problem. Sometimes 
contact clays used for decolorizing 
light distillates may be reused for de- 
colorizing heavy oils before discard- 
ing. Suggestions were advanced to use 
the spent clays for manufacturing 
building materials and other pur- 


poses** but with limited success. 


End of Part IV. The final section, 


Part V. will appear in an early issue. 
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IN MOST PROBLEMS there are 
more variables than there are inde- 
pendent correlations possible. There- 
fore, if all the variables have to be 
fixed, a certain number of them must 
be assigned values independently and 
at will, subject of course to certain 
physical limitations. The values of the 
remaining variables are fixed by com- 
putation. 

The number of variables in a given 
system which can be assigned inde- 
pendent values is not one of arbitrary 
decision based on convenience. For 
each system of variables there is only 
one possible number of independent 
variables, and this number is fixed by 
the difference of the number of vari- 
ables and the number of independent 
equations which can be formulated 
within the given system of variables. 
This difference has been referred to as 
degrees of freedom. Defined mathe- 
matically: 
degrees of freedom number of -vari 

ables number of independent 

equations (1) 

This simple statement constitutes 
the core of an analytical technique 
which is highly useful in handling en- 
gineering problems, specially when 
the number of variables involved is 
large, provided the terms are properly 
interpreted. The technique to be dis- 
cussed is strictly mathematical and 
therefore it is presumed that the ana- 
lyst is well trained in the necessary 
engineering sciences. Many problems 
are, of course, simple and can be 
solved without difficulty; many others, 
even though complicated, may be 
readily handled because of past ex- 
perience. It is where experience is 
lacking and difficulty is encountered 
that the analytical attack will prove 
to be most valuable. In this respect 
mathematical analysis is merely a 
tool; like the navigators compass it 
helps to orient and find direction. 


How Many Operating Variables 
Can You Control? 


Be careful! It’s just as easy to over-control . . . 
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Once this is accomplished, computing 
the problem becomes a matter of rou- 
tine performance to be assigned, if 
necessary, to competent computers. 


Basic Ideas 

The basic ideas of this mathematical 
analysis will now be presented. In 
general these ideas will be found to 
be similar to those used in dimensional 
analysis,’ and in this respect the two 
analytical techniques complement 
each other. The proposed program 
may be carried out by presenting first 
the general principles which may then 
be elaborated and illustrated by ex- 
amples. It may also be carried out by 
choosing typical examples for analysis 
and formulating general principles in 
the course of analysis and discussion. 
In this paper the latter procedure will 
he followed. 


Example 1. Consider the problem 
illustrated in Figure 1. Figure 1 may 
represent any one of the contact proce. 
esses between material streams, such 
as absorption, stripping, or rectifica- 
tion, to mention a few. It may also 
represent a stagewise operated unit, 
such as a plate column; or a continu- 
ous contactor, such as a packed col- 
umn. To be more specific, assume the 
unit shown in Figure 1 is a single-stage 
vapor-liquid contactor. The streams 
contain two components. The streams 
may now be identified using the sym- 
bol V for the vapor streams, and the 
symbol L for the liquid streams. 
(V, S,, Ls and L, 

S,.) The streams entering the con- 
tactor are not at equilibrium with each 
other; the streams leaving the contac- 
tor may or may not be at equilibrium 
with each other but it will be assumed 
they are not. The energy interchange 
between the unit and the external sur- 
roundings, if any, will be in the form 
of heat energy, and q ~ EF. 


S, S, 


Figure 1. One of the contact processes between 
material streams. S$ Material stream. E 
Energy stream 


The vapor and liquid streams both 
experience simultaneous changes in 
composition and enthalpy they 
travel through the contactor. The con- 
tactor may properly be described as 
a mass and enthalpy exchanger. Since 
the contactor is not an equilibrium 
contactor, the only laws governing its 
operation are: 

1) Law of conservation of matter 
the materials should balance and the 
fractional compositions should equal 
unity. 

2) Law of conservation of energy 
the enthalpies should balance. 

(The changes in potential and kin- 
etic energies accompanying flow and 
the changes in other forms of energy, 
such as surface energy, are negligible 
compared with changes in enthalpies. ) 

From the standpoint of mass trans: 
fer, the operating variables for each 
stream are: mass flow rate, V or L, and 
composition, Y, and Yq if the stream 
is vapor, and Xq and Xy if the stream 
is liquid. With respect to enthalpy 
transfer, since specific enthalpy is a 
function of composition, temperature, 
and pressure, the operating variables 
for each stream are: mass flow rate, 
V or L; composition, Y, and Yq. ot 
and Xn; temperature, ty or 
pressure, my or 7; and specific en- 
thalpy. H if the stream is vapor, and 
h if the stream is liquid. Based on the 
number of basic laws, there are two 
blocks of variables: one block of vari- 
ables pertaining to mass transfer and 
conservation of matter; and a second 
block of variables pertaining to en- 
thalpy transfer and conservation of 
energy. Some variables are common to 
both blocks, but this is inherent in the 
fact that the two laws are operative 
simultaneously. In counting the total 
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S, 
ad i 


number of variables for each stream, 
each variable should be counted only 
Since all the 


streams, the 


once streams are two- 


component number of 
variables per stream is actually 6 — V, 
Ya Yu ty TVs and H for a 
ty. and h for a 

The total 


variables for the contactor is 


vapor 
stream: | 
number of 
x 1) 
or 25, including the variable q 


for heat interchange with external sur 
roundings 

Phe variables which have been listed 
For 
relevant variables 


above may now be correlated 


material balance the 
may be correlated in as many inde 
there are 


of components is 2 in this particular 


pendent equations as com 


ponents in the streams number 


case, and the relore the number of in 


dependent equations is 2. These are 
s) Vib Va) Xe 
Xa) pone \ 
\ Ya) Xe) \ 
All the material balanee equations 


may be derived from these equations 
For example 
| \ >) 
may be derived by adding Equations 
fab and th) 
In addition to the material balanee 
equations there are composition equa 
trots equal in number to the number 


of streams. For the case under con 


sideration there are independent 


composition equations, and they are 
follows 

(Na (Xw) 1 f trea I 
( (Na) Xn) lf tream | 
Ya Yu) for stream \ 
fy (Va) ltorstream \ 


\ material balance equation which 
also be writien in the form 
\ Vil Va 


is not independent because it is identi 


may 


cal with Equation (e) which has al 
ready been designated independent. 
The aceuracy of equations may be 
verified by applying the principle of 
dimensional homogeneity, and in bal 
ancing materials and energies all the 
For 
example, Equation (a) is correct be- 
terms are in the same 


streams should be accounted for 


cause all the 
dimensions, namely pounds of com- 
ponent A, and all four streams have 
been included 

In connection with setting up equa 
tions, each variable in a given system 
should appear in at least one equation, 
otherwise either some variables are 
missing or irrelevant variables 
have in the list. And 
when the variables have all been cor- 
related in every possible manner, there 
will be a fixed number of independent 
equations to be solved simultaneously 
In case of doubt. 
simultaneous equations the number of 


independent equations may be verified 


some 


given a system of 
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Figure 2. Distillation unit. The contactor is 
assumed adiabatic 


by determining the rank of the matrix 
of the system of equations. The rank 
indicates the number of independent 
The rank of a matrix is 
said to be r if the matrix contains at 


equations 


least one non-zero determinant of ordea 
and all determinants of order greater 
than r are zero 

Phe 


trons is a 


choice of independent equa- 


matter of convenience and 
practical consideration, For example, 
of the Equations (a). (bi. and (2), 
only two are independent. and when 
Equation (2) is designated as an inde- 
pendent equation, either Equation (a) 
or Equation (bh) should be designated 
as the second independent equation. 
So far the independent equations 
which have been accounted for are six 
in number, and all these equations 
under the classifica- 
matter 
identify the 
properly be 


properly come 
conservation of 


“ hie h 


tion of equa 
remains to 
may 


classified as the conservation of energy 


tions. 
equations 


equations, 
The over-all enthalpy 
the process is as follows: 


balance for 


(cg) V\H, +1 


assuming heat is added to the process. 
In addition. each specific enthalpy has 
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to be caleulated separately, as shown 


below: 

streat 
(1) H walt 7 
or vapor stream Visi 

X 
jul re; 

for liquid stream Li-1 


with external 


heat 
transfer. and the rate. a 


The heat interchange 
surroundings is a problem of 
+. may be cal- 


culated by means of an appropriate 
equation. In case the unit is assumed 
adiabatic. q ) 

There are six independent equations 
in the classification of conservation of 
energy equations, 


Therefore. according to I quation (1) 


dewrees t treedon 13 


indicating that in Example 1. 15 vari 


may be independent 
values. Even though there are 25 vari- 
ables. only certain of them will qual- 
ify as independent variables 

In the block of variables pertaining 
to the law of matter 
twelve variables. These are: 


ables assigned 


conservation of 
there are 


\ | \ 
\ Na \ \ 


As said before. these variables may 


equations. Therefore. for this block of 


be correlated independent 
variables the degrees of freedom are 
6. indicating that 6 of the 13 variables 
to be assigned 
should be from this 
However. actually 7 
ables from which the 6 independent 
namely, 3 


values 
k. 


Vari- 


inde pendent 
chosen 
there are 
variables may be chosen: 
of those listed in first row and all four 
of second row or all four of third row. 
If all & of the variables in first row 
were treated as independent. this would 
be inconsistent with the requirement 
of bquation (2). A knowledge of all 
possible correlations of a given sys- 
tem of variables may prove to be very 
useful. though not all of the 
equations will be independent. From 


even 
each combination of 7 variables 6 to 
be chosen. there are 15 combinations 
of © variables possible. or a total of 
combinations. 

With six independent variables al- 
ready picked, there remain vet seven 
others to be picked. These should be 
chosen from the next block of vari- 
ables. namely. the variables pertain- 
ing to the law of conservation of 
energy. The variables belonging to this 


bloc k are: 


\ \ 

Ya (Ya) X,) 
Yr Xe (Yr) (Xr) 
t t (ty 
(wy, 
H H 
and a 


— = 
| 


The total number of variables in 
this block is 25. The variables in first, 
second, and third rows (12 in all) 
have already fixed values. There are 
also 5 independent equations pertain- 
ing to conservation of energy and one 
independent equation pertaining to 
heat transfer. Therefore. for this block 
of variables the degrees of freedom 
are seven. The seven independent vari- 
ables must be chosen from those listed 
in fourth and fifth rows. or from those 
listed in fourth and sixth rows. or 
those listed in fifth and sixth. 
There are some 20 combinations of 
7 variables possible from this block 


of variables. 

In choosing the variables to be as- 
signed independent values. the vari- 
ables chosen should be mathematically 
consistent, and in assigning arbitrary 
values. the values assigned should be 
physically consistent. 

The independent variables may alse 
he selected stream by stream. Each of 
the three streams of Example | has 
four degrees of freedom. whereas the 
fourth stream has only one degree of 
freedom, giving. as above. a total of 
13 for the over-all svstem of variables. 

In contact processes. as long as the 
phases are not at the equilibrium state, 
there will be a net transfer of mass 
between the phases. and in some cases 
he simultaneous heat (en- 


there will 


thalpy ) transfer. There is also a vood 
chance that there will be net energy 
transfer between the phases and their 
other 


external surroundings. the 
hand. the equilibrium state is charac- 
terized by the absence of net transfer 
of mass and heat between the phases. 
and in case of non-flow svstems. be- 
tween the phases and their external 
surroundings. 

Therefore. composition, tempera- 
ture. and pressure are variables which 
may be used to describe and fix the 
states of the phases and the equilib- 
rium state between the phases. Others 
may also be used. such as specifie en- 
thalpy. to mention one which is more 
commonly used when the phase reac- 
tion is accompanied with heat effects. 
Given composition. temperature. and 
pressure, the specific enthalpy of a 
given phase may be calculated. and 
similarly other properties of phases 
(those which like specific enthalpy are 
composition, tempera- 
ture. and pressure). When specific 
enthalpy is used in describing the 
equilibrium state. it should take the 
place of composition, temperature. or 
pressure. In choosing the variables. it 
should be realized that temperature, 
composition can he 
measured, if temperature 
and pressure are directly. 
and composition is measured analyti- 
cally or in terms of a property of the 


functions of 


pressure. and 
necessary 


measured 
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Figure 3. Solvent extraction unit. The contactor 
is assumed adiabatic 


mixture, such as refractive index. 

It may be observed that these vari- 
ables are intensive variables: namely. 
they are independent of the total mass 
of the phase. The laws governing the 
equilibrium state between phases are 
relationships between intensive vari- 
ables. usually between composition, 
temperature. and pressure. These re- 
lationships are in most cases estab- 
lished experimentally and are repre- 


sented in graphic form. 


Example Consider the case of 
phase equilibrium between the vapor 
and liquid phases of a two-component 
non-flow At the equilibrium 
state the contactor becomes adiabatic: 
that is. q 0. For the present, com- 
position, temperature, and pressure 
may be used as the variables neces- 
sary the states of the 
phases. Therefore. the number of vari- 
ables are eight (Xy. Xq. ty. and for 
the liquid phase: and ty, and 
for the vapor phase). The rela- 
tionships between these variables may 
be caleulated if the system is ideal; 
for non-ideal systems they are deter- 
mined experimentally and represented 
in graphic form. The observed data 
may be plotted in various manners, 


system. 


to dese ribe 


such as: 


REFINER 


7, vs. X for the 
temperature as parameter 
7. vs. Y for the 
temperature as parameter 
tr vs tor the 


liquid 
vapor 
liquid 


pressure 


ty vs. Y for the vay 


as parameter 


pressure 
Y vs 
as parameter 
Y vs. X for both phases, 


as parameter 


as parameter 
X for both phases, with pressure 


with tem 


perature 


Of these six equations, actually only 
two are independent. (In choosing the 
independent equations from the first 
four equations, when one equation re 
fers to the liquid phase, the other 
should refer to the vapor phase.) In 
addition to these, there are four more 


independent equations namely 


tit 

Fat for the vapor phase 

Ny lL for the phase 
Therefore, degrees of freedom 8 — 6, 
or 2. indicating that two variables may 
be assigned independent values. When 
each phase is considered separately, 
again the degrees of freedom are 2. 
Two variables may be chosen from xy, 
ty. or Xe or from my \ , or Yo. 

It may be recalled that in cases in 
volving phase equilibria non-flow 
systems, the degrees of freedom may 
also be predicted from the Gibbs phase 


rule equation: namely, 


f fr 
phase rule 
number ot 


The Gibbs equation defines the de- 
vrees of freedom pertaining to phase 
equilibria and, as its derivation shows, 
it caleulates the difference between the 
number of variables and the number 
of independent equations. using pres- 
sure and temperature, besides composi 
tion, to describe the equilibrium state. 


The Perfect or Equilibrium 
Stage in Flow Contactors 

An assumption may introduce into 
the discussion additional correlations 
of the variables. and for each new cor- 
relation there will be one less inde- 
variable. In the 


contactors. the 


design of 
(in- 


pendent 
stavewlse stages 
dividual contactors) are assumed to be 
perfect. A perfect stage is an equilib- 
rium stage, that is. 
the stage after having 
equilibrium state. When the contactor 


the streams leave 
reached the 


is assumed to be perfect. a number of 
relationships between certain intensive 
variables are introduced into the prob- 
lem. These relationships between such 
intensive variables as composition, 
temperature, and pressure are all gov- 
erned by the laws of phase equilibria. 


phase with 
pl ase with 
phase, with : 
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| 
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vhiere | codom by Gibbs 
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Fictitious Reactor 
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Enriching Stage | 
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Liquid Saturated) 


Xx, 


Example 3. Assume the particular 
stage considered in Example 1 is a 
perfect stage, meaning thereby that 
the streams V, and L, leave the stage 
after having reached the equilibrium 
state. It may be observed that in as- 
suming the stage perfect, nosadditional 
variables will be introduced, but the 
laws of phase equilibria contribute 4 
independent equations. Therefore, the 
degrees of freedom will now be 9 
instead of 13. 

Since the phases leaving the stage 
are at the equilibrium state and the 
degrees of freedom are two, fixing the 
composition of one phase at a given 
equilibrium temperature, or pressure, 
will automatically fix the composition 
of the other phase. Or, given the tem- 
perature and pressure of the equi- 
librium state, the compositions of the 
phases become automatically fixed. 
Therefore, in selecting the independent 
variables for the over-all system, it 
will be necessary to select first the 
independent variables among the equi- 
librium block of variables and to fix 
all the intensive variables. For this 
block of 8 variables the degrees of 
freedom are 2: two variables are as- 
signed independent values and 6 are 
assigned calculated values. For the 
conservation of matter block of vari- 
ables the degrees of freedom are now 
t. Finally 3 independent variables must 
be chosen from the conservation of 
energy block of variables. 


The Multistage Contactor 

The multistage contactor is used 
frequently in transfer and in 
simultaneous mass and heat transfer 
operations. Mixtures of miscible 
liquids are usually separated by distil- 
solvent extraction in 


mass 


lation or by 


multistage units. In distillation a 
vapor and a liquid stream, moving 
countercurrently, are involved in the 
contact operation, and each stage is 
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functionally equivalent to a mass and 
heat exchanger. The stages may be 
adiabatic, or they may be in thermal 
contact with their external surround- 
ings. In solvent extraction a liquid 
solvent stream and the liquid stream 
to be separated, moving counterecur- 
rently, are involved in the contact op- 
eration, and each stage is functionally 
equivalent to a mass exchanger, the 
internal heat effects due to mixing 
usually being negligible. As in distilla- 
tion, the stages may be adiabatic, or 
they may be in thermal contact with 
their external surroundings. Whether 
the separation is achieved by distilla- 
tion or by solvent extraction, the gen- 
eral layout of the operating units is 
the same, because both operations are 
fundamentally of the same type. 

Figures 2 and 3 illustrate schematic- 
ally the general layout of the operat- 
ing unit for distillation and for solvent 
extraction, respectively. The contactor 
consists of n stages above the feed 
stage (known as enriching stages) and 
m stages of feed stage and stages be- 
low (known as stripping stages). 
These layouts may be modified. The 
total condenser of the distillation unit 
may be replaced by a partial con- 
denser of size just enough to supply 
the contactor with needed liquid reflux, 
the remainder of the vapor being con- 
densed in a final condenser and re- 
moved as overhead or distillate prod- 
uct. Also, the total reboiler may be 
replaced by a partial reboiler of size 
just enough to supply the contactor 
with needed vapor reflux, the re- 
mainder of the liquid being removed 
as bottom product. Ir using a partial 
condenser, or a partial reboiler, or 
both, the mixture can be separated 
using a contactor of a smaller number 
of stages. Similarly and for the same 
reason, the total solvent separator may 
be replaced by a partial solvent sep- 
arator, and the total mixer by a partial 
mixer. 
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Example 4. Consider the distilla- 
tion unit of Figure 2. To obtain the 
specified separation of a mixture the 
contactor should consist of a certain 
number of stages, provided the feed is 
introduced at the proper stage. The 
number of stages is calculated by de- 
termining the changes in composition 
of the vapor and liquid streams from 
one stage to the next. and for mathe- 
matical convenience the stages are as- 
sumed perfect. The actual number of 
stages are determined by dividing the 
theoretical number by an over-all stage 
efficiency. Or, the design calculations 
may call for the determination of the 
purity of end products, given the 
number of enriching stages and the 
number of the stripping stages. 

In designing a multistage contact 
unit, that is fixing the number of 
stages and the operating variables of 
the system as a whole, the calculations 
should start from a point where all 
the variables have already been fixed 
and then proceed from one stage to the 
next, ending the calculations at a 
known terminal. Accordingly, to de- 
termine the number of perfect enrich- 
ing stages for the layout of Figure 2. 
all the variables pertaining to the 
vapor stream V, and the liquid stream 
L., should be fixed first, and this re- 
quires that all the variables around 
the condenser be fixed. Thus, starting 
at the condenser end, the calculations 
should proceed from one stage to the 
next until the feed stage is reached. 
The operating variables around the 
feed stage should, therefore, be fixed. 
Likewise, to determine the number of 
perfect stripping stages, all the vari- 
ables pertaining to the liquid stream 
L', and the vapor stream V', should be 
fixed first, and this requires that all 
the variables around the reboiler be 
fixed. Thus, starting at the reboiler 
end, the calculations should proceed 
from one stage to the next until the 
feed stage is reached. 

In the condenser q. Btu heat should 
be removed in condensing V, units of 
vapor. The use of a condenser as a 
means of withdrawing heat from the 
process is dictated by physical con- 
siderations. From a mathematical view- 
point, however, it is immaterial 
whether heat is withdrawn from the 
process using a condenser or is with- 
drawn by allowing heat to be carried 
away by the overhead product. In 
other words, the condenser may be 
considered replaced by a fictitious re- 
actor where V, units of vapor of 
specific enthalphy H, enter to be proc- 
essed, without change in composition. 
to yield L, units of liquid reflux of 
specific enthalpy h, and D units of 
product in the form of superheated 
vapor of specific enthalpy Hp (Figure 
+). In condensing the distillate prod- 


Figure 4. 
. 


uct later on, q. Btu heat should be re- 
moved as in using a condenser but 
equal to Di Hy — h,). 

Referring to Figure 4, it will be ob- 
served that 18 variables control the 
operation of the fictitious reactor. The 
vapor stream V, originating from 
stage | is saturated vapor, and the 
reflux liquid L, is saturated liquid. 
There are 14 independent equations 
with which to fix the variables. and 
they are as follows: 


(a) ty vs. Y equilibrium curve, 
with pressure as parameter 
tb) t. vs. NX equilibrium curve, 
with pressure as parameter 
(c) and (d) 


(ehand(t) Xo Yar 


Since the compositions of the 
streams all happen to be the same. 
there is only one independent material 
balance equation (Equation g below). 
even though the streams are two- 
component systems. 


Vv; L.+ D 

(h) Yar T Ye: l 

(1) Xac T X po l 

(j) Yap T Yap l 

(k) Leh. + DH» 

(m) = $s (%vi, tvs, Yar, Yuu) or 
H vs. Y equilibrium curve 

(n) h We (Fre, tro, 
h vs. X equilibrium curve 

(a) Hn = ¥; (Typ, Yao, 


(superheated vapor en 
thalpy) 


Therefore, the degrees of freedom 
for the system are 4. With reference 
to the saturated vapor stream V, or 
saturated liquid stream L,. the degrees 
of freedom for the equilibrium block 
of variables are two, and as two vari- 
ables n the system. except ty, and 
dependently, all the intensive vari- 
ables in the system, except typ and 
Hp. will be fixed by computation. 
Two more independent variables have 
to be chosen from the variables which 
have yet to be fixed; two from V,. Ly. 
D. and typ or Hp. 

In the reboiler q, Btu heat should 
be supplied in vaporizing enough 
liquid to form V’, units of vapor 
reflux. The use of a reboiler as a 
means of supplying heat to the process 
is dictated by physical considerations. 
From a mathematical viewpoint the 
reboiler may be replaced by a fictitious 
reactor where L’, units of liquid (satu- 
rated) of specific enthalpy h’, enter to 
he processed, without change in com- 
position. to yield V’, units of vapor 
(saturated) reflux of specific enthalpy 
H’.. and B units of bottom product in 
the form of subcooled liquid of spe- 
cific enthalpy hy. In heating the bot- 
tom product later on, q, Btu heat 
should be supplied as in using a re- 
boiler but equal to Bih’; — hg). 


For the fictitious reactor replacing 
the reboiler, the degrees of freedom 
are four, and all the variables can 
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be fixed as illustrated above in the 
case of the condenser. 

The feed in distillation may be a 
liquid, at saturation temperature or 
below; it may be a vapor, saturated 
or superheated; or it may be a mix- 
ture of liquid and vapor. When the 
variables of the overhead and bottom 
products have all been fixed, the de- 
grees of freedom of the feed will be 
one. The independent variable should 
be either the pressure or the tempera- 
ture, but it is a common practice to 
fix the pressure by assuming it is the 
same as at the condenser and reboiler. 

The operating variables around the 
feed stage may be fixed by matching 
the compositions as the feed stage is 
approached from the condenser end 
on one side (in determining the num- 
ber n of perfect enriching stages) and 
from the reboiler end on the other 
side of the feed stage (in determining 
the number m of perfect. stripping 
stages). The feed stage may be located 
by this matching method, and since 
the ratio n/m is not independently 
fixed in this particular problem, there 
is only one ratio which would rep- 
resent the optimum number of stages 
for the entire contactor. For the sep- 
aration of binary systems, the limiting 
composition of the liquid stream enter- 
ing the feed stage and the limiting 
composition of the vapor stream leav- 
ing the feed stage may be readily de- 
termined graphically. 

Making an over-all enthalpy balance 


DH» T Bhe 

feed mass flow rate, 
feed specific enthalpy 

But F I) + Band 

DVan 


Fhe 


where F and hy 


Therefore, 
he — he Hy hy 
Yar — Xan Yao — Xap 


In other words. the points D. F. and 
8. describing the state of the over- 
head product, the feed, and the bottom 
product, respectively, are located on a 
straight line on the isobaric enthalpy- 
composition diagram (assuming the 
overhead product. the feed, and the 
bottom preduct are all at the same 
pressure, and the stages are adiabatic). 
The intersection of this line DFB with 
the enthalpy-liquid composition curve 
will locate the point X,4, (Figure 5) 
which represents the limiting com- 
position of the liquid overflowing the 
n-th perfect enriching stage (counting 
from condenser end down). When the 
composition of the liquid from an en- 
riching stage in stage by stage calcula- 
tions corresponds to X4,,. that stage is 
the n-th perfect enriching stage, and 
when the composition falls to the left 
of point X,,. that stage is the feed 
stage and the m-th perfect stripping 
stage (counting from reboiler end up). 
Or, the intersection of the line DFB 
with the enthalpy-vapor composition 
curve will locate the point Y’,,, which 
represents the limiting composition of 
the vapor rising from the m-th perfect 
stripping stage. 

Once the variables of the terminal 
streams have all been fixed, the stages 
become invariant, assuming the pres- 
sure variation from stage to stage can 
be calculated from friction pressure 
losses or assuming pressure is the same 
in all stages. The number of perfect 
enriching stages n and the number 
of perfect stripping stages m can be 
determined through stage by stage 
calculations, and if pressure as- 
sumed the same in all stages and the 
stages adiabatic, the number of perfect 
stages can be readily determined 
graphically. 

On the other hand, when n end m 
are independently fixed and the state 
of the feed specified. the compositions 
of the overhead and bottom products 
can no longer be treated as indepen- 
dent variables. and their determination 
involves trial and error calculations. 
Concluding Comments 

Certain applications of the concept 
of “degrees of freedom” as an instru- 
ment of mathematical analysis have 
heen illustrated with special reference 
to design objectives. Another im- 
portant area of application would be 
in connection with process instrumen- 
tation and control. This discussion 
might also be helpful in future at- 
tempts to formulate a systematic de- 
sign procedure for the separation of 
multicomponent systems. Any pro- 
cedure recommended should be adap- 
table to machine computing. 
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DATA IN THOUSANDS OF BARRELS 
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GASOLINE KEROSINE 


Stocks 
End of 
Month 
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duction 
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duction 


RESIDUAL 
FUEL 


Stocks 
End of 
Month 


Pro- 
Daily 


Month 


1,456 


DAILY 
IMPORTS 


Crude 
oi 


Total 
Oils 


“6 
in a Ave New Oe 
1982 
Januar 6,217 6.640 254,007 3,004 421 22.679 66.969 | 8 39,523 458 951 
kebruar 6.567 6.673 255.900 3.109 1.912 ‘70 18.530 55.369 322 38.2905 49) 940 
Mar 6.88 6.640 50,126 1,069 60,689 1,400 48.750 1.274 7.971 510 O47 
April 6.420 6.445 270,679 2.005 166 8.955 1,312 51,634 1,253 8.561 539 922 
May 107 1.005 240.813 2,295 656 229 19.614 51,648 S21 545 951 
lune 6.1907 285,064 160 66 7 23.061 1,455 65.911 1,228 45,688 581 901 
luly 6.005 6.027 275.951 3.205 116.566 97 387 1,475 85.775 1,237 92,245 597 892 
August 6 7,118 264,368 i7 118,502 75 32,401 1,514 104,257 1,252 54 OF 632 879 
September 7.017 264,723 12s 1.09 65,021 1,502 117,252 230 16.200 615 a02 
October 20,776 3.301 120,062 52 (3. 1,458 120.721 203 53.052 643 1,038 
November 6.487 7.049 267 S52 3.416 508 32.199 1510 116.006 1.209 53.060 624 
ty 6.04 6.9 271.928 6 16,028 42) 26,542 1,509 99. 582 1,302 48 706 603 1,165 
1954 
le ) 7.42 72.250 23,202 1.528 80,655 07 45,010 616 1,135 
bebrua Awe 6.480 7a 20. 468 67.167 275 44.178 1.066 
July, 
Week banded 
Source ‘ ! eA Mine 
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Desulfurization is a function of original sulfur content 
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IN FRACTIONS 


Figure 2. Desulfurization rate is greatest for paraffinic and least for 


aromatic 


Crude Source and Desulfurization 


Cobalt-molybdate desulfurization of six different gas oils reveals: 


® Desulfurization is a function of the original sulfur content only. 


® No influence by the crude oil source is indicated. 


J. H. Gary* and H. E. Schweyer, 


University of Florida, Gainesville 


IT IS OFTEN a difficult task to pre- 
dict how changing sources of crude 
will affect product qualities and yields 
from refinery processing units. This 
article reports the results of an in- 
vestigation of the effect of crude oil 
source on the manner of desulfuriza- 
tion of virgin gas oils by the cobalt- 
molybdate catalytic desulfurization 
process 

Commercially fractionated gas oils 
from West Texas, Kuwait, Colombia, 
Venezuela, and Fullerton, Texas Fields 
and a laboratory fractionated sample 
from the Sunniland, Fla., Field are 
used as feed stocks. The sulfur con- 
tents of the original gas oils vary from 
0.51 to 3.36 weight percent and of the 


* Now f Virginia, Charlottes 


ville, Va 
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treated oils from 0.37 to 2.34 weight 
percent. Mild treating conditions are 
used to prevent complete sulfur re- 
moval from a fraction in order that 
the relative sulfur change in the paraf- 
fin, naphthene, and aromatic fractions 
can be determined. Samples of the feed 
stocks and products are separated into 
their paraffin, naphthene, and aro- 
matic components and these fractions 
analyzed for sulfur. 

From these data, curves showing the 
relative rates of sulfur removal in the 
paraffin, naphthene, and aromatic 
fractions are plotted as well as a figure 
which indicates that the amount of sul- 
fur removed is a function of initial 
sulfur content and is independent of 
crude source. 


Description of Samples. [he virgin 


gas oils used in this investigation are 
commercially fractionated from crude 
oils obtained from West Texas, Ku- 
wait, Colombia, Venezuela, and Fuller- 
ton, Texas, Fields and a laboratory 
fractionated sample from the Sunni- 
land, Fla. Field. In order to determine 
the effect of source on sulfur removal, 
the gas oils were selected to have phys- 
ical properties (gravities and viscos- 
ities) as similar as possible, To de- 
termine the effect of viscosity on sul- 
fur removal two gas oils were selected 
from the Fullerton Field having nearly 
the same gravities but greatly differ- 
ent viscosities. The physical charac- 
teristics of the feed stocks used are 
shown in Table 1. 

Before desulfurization, the feed 
stocks were washed with a weak caus- 
tic solution to remove free hydrogen 
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Figure 3. Desulfurization apparatus and contro! panel. 


18 % CHROME 
STAINLESS «STEEL 


Figure 5. Sectional diagrom of reactor. 
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sulfide and then water rinsed. Excess 
water was removed in a separatory 
funnel. 


Scope of Investigation. |» order to 
evaluate the relative effect of crude 
oil source on sulfur removal, mild 
operating conditions for desulfuriza- 
tion were purposely selected to prevent 
the complete removal of sulfur. 

Samples of the feed stocks and de- 
sulfurization products were analyzed 
to determine total sulfur, percent par- 
affins, naphthenes, and aromatics, and 
the sulfur content of each of these 
fractions. 


Desulfurization Apparatus. |n thi- 
study, the desulfurization unit consists 
of a feed tank, liquid feed rotameter. 
hydrogen feed rotameter, feed pre- 
heater, reactor, cooler, product tank, 
effluent gas scrubbers, and wet gas 
meter together with temperature indi- 
cating controllers for the preheater and 
reactor and the necessary pressure con- 
trol apparatus. A picture of the ap- 
paratus is shown in Figure 3 and a 
flow diagram in Figure 4. 

With the exception of the reactor, 
the equipment is of standard construc- 


Figure 4. Schematic flow diagram for desulfurization. 


tion. The reactor is a stainless steel 
standard 45,-inch series super-pressure 
vessel, modified to have a removeable 
head on each end and a catalyst sup- 
port plate attached to the thermo- 
couple tube. It has a catalyst capacity 
of 2200 cubic centimeters and is 
equipped with a heating jacket con- 
sisting of two 800 watt heaters con- 
trolled by a temperature indicating 
controller. A schematic diagram of the 
reactor is given in Figure 5. 

Two 2000 ml. Ehrlenmeyer flasks 
partially filled with a cold sodium hy- 
droxide solution are used as scrubbers. 
The gas separated from the oil in the 
product tank is bubbled through this 
solution to remove the hydrogen sul- 
fide formed during the desulfurization 
process. 

The cobalt-molybdate catalyst is 
made by absorbing a water solution 
of cobaltous nitrate and molybdenum 
trioxide on alumina bead catalyst, 
drying at 200 F., and calcining for 
four hours at 1100 F. The reactor is 
charged with 1800 cubic centimeters 
of 7.5 weight percent cobalt-molybdate 
catalyst. 


Processing Conditions. |) order that 


TABLE 1 
Data on Desulfurization Feed Stocks 


G-121 G-126 
W. Texas Colombia 


SOURCE* 


SAMPLE NUMBER 


G-129 G-132 G-133 G-137 
Fullerton Fullerton 


S-100-F 
Flonda 


Sulfur in Crade, Weight Percent* 
Volume Percent of Crude* 
Sulfur, Weight Percent 
Gravity, API 
Pour Point, F.* 
Viseomty, at 100 F. es 

at 200 F cs 
Specific Gravity, 100 F 

at 200 F 


* Information determined by company supplying «ample 
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0.708 


0.46 046 


0.508 O548 
30.6 28.0 
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5 
4 
6 
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2 
3 
2 
5 
5 
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> 
6 
13.1 
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the degree of desulfurization occuring 
in the paraffin, naphthene, and aro- 
matic fractions can be determined, the 
processing conditions are maintained 
sufficiently mild to prevent complete 
removal of the sulfur in the gas oils. 

The temperature of the desulfuriza- 
tion reaction is shown by Burns, Brad- 
ley, and Lee’ to be rather critical in 
that temperatures in excess of 750 F. 
cause excessive cracking of the oil and 
caking of the catalyst, while with tem- 
peratures under 600 F., the rate of de- 
sulfurization is very low. An average 
reactor temperature of 650 F. is used 
throughout this investigation in order 
to provide a desirable reaction rate 
with as little cracking as practicable. 

Work by the above mentioned in- 
vestigators shows that it is necessary 
to operate at pressures above 150 psig 
in order to obtain a satisfactory re- 
action velocity. In this investigation a 
pressure of 200 psig is used during 
the desulfurization processes. 

The liquid space velocity and hy- 
drogen rate conform with those re- 
ported by Huffman.’ All runs are 
made at a liquid hourly space velocity 
of 0.5 volumes of feed at 60 F. per 
volume of catalyst and a hydrogen 
feed rate of 4 Mef. per hour per bar- 
rel of fresh feed. 


Analytical Procedure. Separation of 
the gas oils into paraffin, naphthene. 
and aromatic fractions is accomplished 
by means of the silica gel adsorption 
method developed by the Bureau of 
The column used 
has a packed section length of 1250 
millimeters containing approximately 
1600 grams of 28-200 mesh silica gel. 
Ethanol and n-hexanol are used as de- 
sorbents. In Figure 6, a typical plot 
of refractive index against percent of 
sample through the adsorption column 
is shown. 


ar 40° 


The sulfur determination is made 
according to the instructions given in 
ASTM test 30-47 using a high tem- 
perature combustion furnace. 


REFRACTIVE 


Discussion of Results. A comparison 
between the sulfur composition and 
distribution in the feed stocks and 
products is given in Table 2. A plot 
of the total weight percent sulfur in 
the feed sample (Figure 1) shows that 
a straight line can be drawn from the 
origin through these points. This indi- 
cates that the amount of desulfurization 
of a gas oil by the cobalt-molybdena 
catalytic process is a function of the 
original sulfur content of the gas oil 
only and is not influenced by the 
source of the crude oil from which 
the gas oil is derived. The line drawn 
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Figure 7. Sulfur 


distribution in Kuwait gas oil before and after desulfurization 


° 
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Figure 8. Samples of Kuwait gos oil fractions before and after desulfurization. 


between the points has a slope of 
0.725. 

In Figure 2, the weight percent sul- 
fur in the product fraction is plotted 
versus the percent sulfur in the same 
fraction of the feed stock for the par 
affin, naphthene, and aromatic frac- 
tions. In every case a straight line plot 
results but the slope of the line is 
different for each fraction. For the 
paraffin fraction the line has a slope 
of 0.43; for the naphthene fraction a 
slope of 0.08. and for the aromatic 


fraction a slope of 0.30. From this 
plot it can be seen that desulfurization 
oceurs in all fractions simultaneously 
with the rate of desulfurization being 
greatest for the paraffinic and least 
for the aromatic type of compound. 
A plot of the sulfur distribution in 
a Kuwait gas oil sample before and 
after desulfurization is shown in Fig- 
ure 7. In Figure 8, photographs of the 
paraffin, naphthene, and aromatic frac- 
tions of this gas oil before and after 
desulfurization are shown. Complete 


Table 2 
Composition and Sulfur Distribution in Gas Oils Before and After Processing 


TOTALS 


Weight 
IDENTIFICATION 


West Texas (3-121 
Weet G-121-P 


G-12¢ 


()-126-P 


Colomtna 
Colomtua 


Kuwait 
Kuwait G-120-P 


Fullerton G-132 
Fullerton G-182 


G-133 O55 
G-1353-P 037 


Fullerton 
Fullerton 
ONT 18.5 
().137-P 0.61 210 


Veneruela 
Veneturla 
734 277.0 
8-100-F-P 2m 24.0 


Florida 
Florida 


“P" in eample number denotes that it is a desulfurization prod 


PARAFFIN 


Volume 


NAPHTHENE AROMATIC 


w eight 
% 


Weight Volume 


% 


Wernght 
% 


Volume 
% 


53.0 2.32 
M0 


450 
41.0 
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removal of the sulfur occurred in the 
paraffin fraction and although this 
fraction was very dark in color be- 
fore desulfurization it was water white 
after the sulfur was removed. 

The relative amounts of paraffin, 
naphthene, and arematic fractions dif- 
in the before and after 
hither experi- 


fer slightly 
samples (Figure 7). 
mental error or cracking during the 


desulfurization reaction may account 


for this. 
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Figure |. Equilibrium flash vaporization curves for East Texas heavy 


naphtha 


Correlating . . . 


VAP, PRESS. OF WATER, mmHg 


Figure 2. Logarithmic plot of vapor pressures of normal aliphatic hydro 


carbons vs. vapor pressure of water at the same temperatures 


Equilibrium Flash Vaporization Data 


Petroleum Crudes and Fractions. Part | 


Here's another aid for the designer. Obtain the necessary curves from a 
limited amount of experimental data which are at pressures other than the ones desired 


Edward H. Ten Eyck* and Donald F. Othmer, 


Polytechnic Institute, Brooklyn 


MOST PETROLEUM DISTILLA- 
TION is by heating the liquid and 
vaporizing a greater or lesser amount. 
There is intimate contact between the 
two phases and the operation is called 
“Equilibrium Flash Vaporization” 
(EFV). The liquid-vapor mixture usu- 
ally passes to a fractionator for the 
Various cuts. 

The relation boiling 
temperatures and the relative amounts 
of vapor and liquid after the partial 
vaporization is expressed by so-called 
“EFV curves.” These are essential for 
the design of vaporizing, separating. 
and condensing equipment and for the 
evaluation of their performances with 
different and fractions. Such 
data may readily be determined by a 
simple inexpensive laboratory 
unit. recently described by the present 


hetween the 


crudes 


Present address du Pont de Nemour 


Company. Belle, W. Va 


September, 


authors.'® Each curve is at one con- 
stant pressure and represents the ex- 
tent of the partial vaporization of the 
multicomponent mixture. It is a plot 
of the equilibrium temperatures of the 
vapor-liquid phases corresponding to 
the volume percentages of the material 
vaporized, Often the experimental data 
are insufficient to give all of the com- 
plete curves necessary to define an 
entire range of pressures which may 
he important, 

This paper presents a correlation 
and a nomogram derived therefrom 
to aid the designer in obtaining the 
from a_ limited 
amount of experimental data which 


necessary eurves 


may be available at other 
than the ones desired. A simple plot 
logarithmic paper 
A method of determin. 
vaporization for these 


pressures 
on standard 
straight lines. 
ing heats of 
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mixtures is also demonstrated based 
on the slopes of these lines 

The design of equipment for retin- 
ing petroleum fractions frequently re- 
quires a knowledge of the liquid-vapor 
phase relations for complex multi- 
component mixtures. These relations 
are usually expressed by what are 
called “equilibrium flash vaporization 
(EFV) curves.” A typical set of these 
curves is shown (Figure 1) where at 
constant pressure the equilibrium 
temperature of the i 
plotted versus the 
vaporized for a given mixture. Data 
of this kind have been obtained ex- 
perimentally by means of laboratory 
which, 


two phases is 


volume percent 


continuous Vaporizers essen 
tially, consist of a reproduction of a 
small scale distillation plant 

It is desired to have simple methods 
extrapolating 


for interpolating and 
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Figure 3. Logarithmic plot of total pressure of Utah deasphalted oil vs. vapor pressure of water 
at the same temperatures, Lines are of constant percent vaporized 


EEN curves or isolated points of in- 
complete data to conditions of higher 
or lower pressures than the experi- 
mental. The correlation method should 
also allow the determination of heats 
of vaporization of the fractions to 
complete the basic information needed 
for design calculations. 

Edmister and Pollock? and 
wold and Klecka* have presented em- 
pirical correlations for the transfor- 
mation of curves to pressures 
above atmospheric. Okamoto and Van 
Winkle® have taken hydrocarbon mix- 
tures of composition and, 
using extrapolated vapor pressure 
data, have calculated EFV curves from 
calculated true boiling point (TBP) 
curves at various pressures. More re- 
cently these same workers” have cor- 
related ASTM distillation temperatures 
with EFV temperatures. The correla- 
tion of Nelson and Haltenberger’ is 
useful for transposing EFV curves of 
low boiling petroleum fractions to 
other pressures, but gives wire devia- 
tions for higher boiling crudes. 


Development of Method 


The study of the effect of pressure 


(ris- 


these 


assumed 
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on EFV curves is of considerable in- 
terest, because petroleum units often 
have to be designed and operated at 
different than those for 
which data are available. 

Edmister and Pollock’ plotted the 
logarithm of pressure versus recipro- 
cal temperature to obtain straight lines 
of constant percentage vaporized over 
a fairly wide range of temperature. 
They showed that at pressures nearing 
the critical, the slopes of EFV curves 
gradually decrease to zero. The rela- 
tive volatility of the components de- 
termines vapor-liquid equilibrium; 
and this function decreases as tem- 
perature increases. It becomes unity at 
the true critical temperature and pres- 
sure of the stock, where there is no 
difference in the vapor and liquid 
compositions. 

The method described by Othmer 
and Gilmont'*"* for the correlation 
of equilibrium data of mixtures of 
known composition seemed applicable 
to this type of vaporization. In this 
method the logarithm of the pressure 
(either total pressure or partial pres- 
sure of any component) is plotted for 


pressures 


TROLEUM 


fixed compositions against the loga- 
rithm of the pressure of a reference 
substance taken at the same tempera- 
ture. 
Simple Vapor Pressure Plot 

The simplest such plot is that of the 
vapor pressures of pure components; 
and this is indicated in Figure 2 for 
pure normal paraffinic hydrocarbons. 
Such a plot is made very simply:'”*° 

1.A sheet of ordinary logarithmic 
paper is selected; the Y axis 
represents the vapor pressures to 
he plotted —either partial or total. 
and the Y axis represents the 
vapor pressure of the reference 
substance, preferably a common 
material with well established 
properties. (Water is most often 
used, although mercury is also 
quite satisfactory for higher tem- 
peratures; and may sometimes 
also be used to extend a tempera- 
ture beyond the critical 
point of water.) 
. Values of temperature indi- 
cated on the \ axis at points on 
the logarithmic scale correspond. 
ing to values of the vapor pres- 
sure of the reference substance 
(taken from a standard table) ; 
and vertical lines representing 
each of these several temperatures 


sca le 


N 


are erected. 

On the gridwork formed by these 
vertical lines of temperature and 
the logarithmically spaced hori- 
zontal lines (calibrated as usual 
on Y axis) the data points of 
pressure are plotted. 

1. A line is drawn connecting these 
and it is straight. 


points 


This method has been applied'’ to 
many functions of pressure or relating 
to pressure, because of its simplicity in 
the use of standard logarithmic paper. 
and because of the many advantages 
in interpolating and extrapolating 
straight line plots. The application to 
EFV curves may be developed immedi- 
ately by similitude, although a more 
rigorous thermodynamic derivation is 
also possible. 


Equation for Total Pressure of 
Petroleum Fractions 

The following algebraic equation’ 
derived from the Clausius-Clapeyron 
equation corresponds to the above geo- 
metric plotting which relates the total 
vapor pressure of a mixture of com- 
ponents of constant composition to the 
vapor reference sub- 
stance. 


pressure of a 


I 
Log log P’ + ¢ (1) 


This indicates that the logarithm of 
the total vapor pressure P of a liquid 
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mixture of constant composition may 
be plotted against the logarithm of 
the vapor pressure P” of a reference 
substance at the same temperature: 
and the slope of this line will be equal 
to the ratio of the molar latent heats 
of vaporization, L/L’. This relation- 
ship also holds for the case of constant 
vapor composition, usually a less use- 
ful condition than constant liquid com- 
position. 

Equation | was developed for binary 
mixtures of known composition; but 
it also may be applied to EFV data 
for multicomponent mixtures of un- 
known but fixed composition. At the 
bubble point of a multicomponent 
liquid, by definition, only an infinitesi- 
mally small quantity of vapor has es- 
caped from the surface. Thus, the com- 
position of the liquid does not change 
appreciably; and the plot of data so 
taken represents the condition of con- 
stant liquid composition. Likewise, at 
the dew point only an infinitesimally 
small quantity of liquid has con- 
densed; and the vapor phase remains 
practically constant in composition. 

For lines of various qualities or 
amounts vaporized between the bubble 
point and the dew point, the analogy 
is not quite as clear. In ideal solutions, 
however. the relative volatilities of the 
components remain practically the 
same with changes in temperature at 
some distance from the critical point: 
and the composition of the phases will 
not change appreciably at a constant 
percent vaporized. Thus, with the as- 
sumption that the compositions of the 
vapor and liquid change very little 
with pressure for a given percentage 
vaporized which appears to be the 
case from the examination of experi- 
mental data,’ it can be concluded that 
Equation | is also applicable to multi- 
component petroleum mixtures as it 
has been shown for many other ma- 
terials.*°’* As usual, L represents the 
heat required to vaporize one mole of 
vapor from the liquid at the EFV tem- 
perature and pressure; and L’ repre- 
sents the heat required to vaporize one 
mole of the reference substance at the 
same temperature. 


Reference Plots for Petroleum 
Fractions and Crudes 

The identical four simple steps 
above enumerated for plotting vapor 
pressures of pure components as 
straight lines on standard logarithmic 
paper are used for plotting EFV data. 
In those cases, for example. where 
comparatively complete data, as taken 
by the previously mentioned tech- 


nique.’® are available, plots are made 
of the several different total pressure- 
temperature relations determined for 
the values of fixed percent vaporized. 
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Values of the fixed pressures at the 
fixed percent vaporized are plotted on 
logarithmic paper against the corre- 
sponding experimentally determined 
temperatures on the scale developed 
from the vapor pressures of water. In 
effect this amounts to a special loga- 
rithmic cross plot of the points of a 
graph such as Figure | taken by the 
intersection of a given ordinate with 
the several plotted curves. 

Thus, for the experimental work re- 
ported, straight lines of fixed total 
pressure lines corresponding to the 
initial boiling point (IBP) and 10, 20, 
30, 40 percent, etc. vaporized are im- 
mediately plotted and drawn. If lines 
for fixed percentages vaporized, other 
than those experimentally determined, 
are desired, or if the EFV curves are 
drawn from data at irregular percent- 
ages vaporized, then the total pressure 
lines will be obtained by a cross plot 
of points picked from EFV curves at 
intersections with other vertical lines 
of constant percentage vaporized. 

Examples of this method of plotting 
experimental EFV using 
water as a reference substance are 
shown in Figures 3 to 6. It will be 
noticed that all of these plots give 
straight lines over the range studied; 
and, since the petroleum fractions 
studied are of many types from var- 
ious parts of the world, general ap- 
plicability of the method is indicated. 

This plot may be used for interpo- 
lating or extrapolating scanty data. If 
EFV curves are available at two pres- 
sures. the straight lines on the loga- 
rithmic plot for the entire range of 
compositions may be drawn, and addi- 
tional values at any other pressure 
may be read therefrom. It is expected 
that the lines will curve as the critical 
range is approached. 

If the lines of the plots such as 
Figures 3 to 6 are extended, a sheaf 
will be formed converging at a point 
above the critical temperature and 
pressure. This is shown on Figure 3 
and is quite similar to that obtained 
for pure components of a homologous 
series by Othmer;'® or by Edmister 
and Pollock*® on a plot of the loga- 
rithm of total pressure versus recipro- 
cal temperature. The use of this focal 
point to correlate the phase relation- 
ship of petroleum hydrocarbons above 
atmospheric pressure is somewhat tedi- 
ous but otherwise quite satisfactory. 
However. in the subatmospheric range 
the precision is no better than that 
obtained using the simpler method de- 
scribed herein. 

Heats of Vaporization 

A very important use of the plots 
such as Figures 3 to 6 is for the de- 
termination of latent heats of vapori- 
zation. A latent heat chart for hydro- 


Figure 4, Logarithmic plot of total pressure of 

Mid-Continent heavy naphtha vs. vapor pres- 

sure of water at the same temperatures, Lines 
are of constant percent vaporized. 


carbon mixtures usually gives the heat 
required for complete vaporization of 
the mixture. This is not what is most 
useful for equipment design; and more 
valuable data would cover the heats 
required for vaporization at some in- 
termediate percentage vaporized. This 
can be determined readily from the 
slopes of the lines on the reference 
type plot. Examples of this method 
follow with comparisons of values ob- 
tained by other methods. 

The slopes of the lines of Figure 4 
representing the Mid-Continent heavy 
naphtha previously studied'® vary 
regularly with the percent vaporized. 
A plot of the numerical values of these 
slopes (the tangents of their angles 
with the horizontal) versus percent 
vaporized gives a line nearly straight, 
which may be extrapolated to give the 
point of 100 percent vaporized, which 
is difficult to attain experimentally. 
Thus a latent heat value is obtained 
which can be readily compared with 
one obtained from a latent heat chart 
for total vaporization. 

(Note: A simple method of de- 
termining the slope of a line is to 
measure horizontally a distance of 
10 em. or 10 inches from a point 
on the line. Then measure the verti- 
cal distance from the construction 
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Figure 5. Logarithmic plot of total pressure of 

East Texas heavy naphtha vs. vapor pressure 

of water at the some temperatures. Lines are 
of constant percent vaporized 
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Figure 6. Logarithmic plot of total pressure of 

Edmister mix No. 23° vs. vapor pressure of 

water at the same temperatures. Lines are of 
constant percent vaporized 


to the line. This value is 10 times 

the slope, and may be found by 

dividing the centimeters or inches 

measured in tenths and hundredths 

by 

Also from Figure 4 a temperature 
corresponding to a total pressure of 
one atmosphere for the petroleum 
sample is seen to be about 350 F. This 
temperature was originally obtained by 
extrapolating the EFV curve to 100 
percent vaporized. From the steam 
tables, this temperature corresponds to 
a latent heat of vaporization of 870 
Btu per pound for water. The molecu 
lar weight of steam is 18; and for the 
mixture, using the Watson and Nel 
son'® correlation, a molecular weight 
of 135 is obtained. The values of the 
slopes of the lines are equal to the 
ratio of the molar latent heats; and 
by using the appropriate molecular 
weights there is obtained the heat of 
vaporization for the mixture at | atm 

Heat 


1. O89 


Vaporization 
870%“ 18 
135 

This compares with a value of about 
120 Btu/lb. obtained from the data 
book of Maxwell® and 121 Btu/Ib. ob- 


tained from the Shell Development 


>126 Btu/lb 


Company chart 

\ similar investigation can be made 
for the East Texas naphtha 
previously studied.'® The slopes of the 
straight line’ representing constant 
percentage’ vaporized in Figure 5 are 
also easily extrapolated to give a slope 
of 0.988 for the 100 percent vaporized 
line. At atmosphere pressure the 
equilibrium temperature of the 100 


heavy 


percent vaporized point is about 340 F. 
The steam tables indicate at this tem- 
perature a latent heat of vaporization 
for water of 877 Btu/lb. The molecu- 
lar weight of the fraction is found by 
the methods used in the last example 


to be 126. Thus: 
Heat f Vaporization 
0.988 877 18 
1% 124 
This compares with a value of 125 


Btu/lb. determined by Maxwell.® 
It is difficult to obtain the 
value for the heat of vaporization by 
the three different correlations because : 

1. The 100 pereent vaporized line 
is not experimentally available; and 
its slope must be obtained by extra- 


same 


polation of a plot of other slopes. 

2. The exact molecular 

not available: other 
must be used to obtain this value. 

Although in the previous examples 

this method was used to find the latent 

heat for 100 percent vaporization, the 


weight is 
correlations 


method applies even more readily to 
any other degree of vaporization de 
sired, by using the appropriate slopes 
and molecular weights. As an example. 
consider the reference type plot for 
Edmister Mix. No. 23° shown in Fig- 
ure 6. To determine the heat required 
to vaporize one pound of material at 
the 40 percent vaporized point and 
atmospheric pressure, the following 
method is used. The slope of the 40 
percent vaporized line is found to be 
1.116. At atmospheric pressure the 
equilibrium temperature is 454 F., cor- 
responding to a latent heat for water 
of 770 Btu/lb. Using the ASTM dis- 
tillation curves for this petroleum mix- 
ture given by Edmister® and the Wat- 
son and Nelson'® correlation, molecu- 
lar weights for the vapors of 113 and 
135 are found at 26.1 and 48.4 per- 
cents vaporized, respectively. Interpo- 
lating gives a molecular weight of 127 
for the vapors at 10 percent vaporized. 
Thus: 

Heat 


of \ iportzation 
1.116 770% 18 


127 


Use of Critical Constants and 
Reduced Temperatures and Pressures 
Often the equilibrium vaporization 
curve is known only at one pressure: 
and the latent heat data are seanty. 
sometimes inaccurate or unknown. 
Thus it is desirable to have a correla- 
tion depending upon other properties 
than those used The critical 
values for petroleum mixtures may be 
predicted from the relations of average 


above. 


1 


boiling points and density data.*'” 
Reduced pressures and temperatures 
are normal values divided by the criti- 
cal values. 

Using reduced values, an analogous 


equation has been written’ for the 
reference plot: 

Log P plow (2) 


This equation indicates that when 
the logarithm of the reduced pressure 
P. is plotted against the logarithm of 
the reduced pressure of a reference 
substance /”, at the same reduced tem- 
perature value for each material, a 
straight will be obtained which 
passes through the point 1. 1. repre- 
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Figure 7. Logarithmic plot of reduced pressure 
of Mid-Continent heavy naphtha vs. reduced 
pressure of water at the same reduced tempera- 
tures. Lines are of constant percent vaporized. 


senting the critical. It has been found 
in actual practice that the correspond- 
ing plots for mixtures give lines which 
are straight at low pressures, but show 
some curvature in the critical range. 
This is due to the abnormal behavior 
of mixtures and has been noted previ- 
ously.’* This deviation is noted when 
using either the actual critical values 
or the pseudo-critical values as defined 
by Kay.°® Figure 7 is an example of 
this plot. A method has been developed 
for plotting reduced values of one 
binary mixture against those of an- 
other. and this method of Gilmont, 
Roszkowski. and Othmer® may in the 
future also be applied in this case of 
multicomponent mixtures for straight- 
ening these lines. 
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¢ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest in these 
times when it is more important than ever that every last 
ounce of use be squeezed out of the condenser tubes in 


their plants. 
This 28-page booklet includes data on various copper alloys, 


photos of cut-away tube sections showing various types of cor- 


rosion encountered in condenser tube service and photomicro- COPPER AND BRASS INCORPORATED 


= Founded by Paul Revere in 1801 
graphs showing the grain structure of different kinds of metals wet : 
under varying operating conditions. 230 Park Avenue, New York 17, New York 
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D. H. Putney 


Putney and Webb Began 


Careers From Same Point 


D. H. Putney and O. J. Webb, “Su! 
furic Acid Alkylation,” page 104 
\bout 18 years before Orlando Webb, 
University of Kansas, 
I) H. Putney was graduated from the 
school with a degree in engineering 
loday, both men are with Stratford En 
gineering Corporation, Putney as vice 

president, Webb as process engineer 
Following his graduation, Putney 
joined Sinclair Refining Company's En 
gineering and Construction department 
\fter two years there he moved to Cross 
Company, working on the 
cracking and 


Ir, entered the 


desn of a Cross unit 

some of the first tube stills and vacuum 
units. In 1927, The M. W. Kellogg Com- 
pany took over Cross, Putney was then 
part of Kellogg. He remained there until 
1931, engaged in process design work 
For the next several years he was with 


Alco Products division of American Lo 
comotive Company, serving as chiet me- 
engineer from 1934 to 1936, at 
time he transferred to Stratford 
as chief engineer. He became technical 
director of Strattord in 1945, vice presi 
dent in 1950 

Soon after Webb entered Kansas, 
World War IL began, and he interrupted 
his education to serve. He returned to 
Kansas following discharge, being grad 
uated in 1947 with a B.S. degree in pe 
troleum engimeering. His first job in the 
with Standard Oil Com 
where he worked two 
(reek, Mo., refinery 
representative on 


chanical 
which 


industry was 
(Indiana), 
ugar 
as engineering theld 
new construction and performance tests 
jommge Stratiord he was 
Chemical Company, 
design of its 


pany 
years m the 


Just prior to 
with The Dow 
working on the 
new plant expansion at Freeport, Texas 
He has been with Stratford three years, 
concerned primarily with process de 
velopment and sales of specialized proc 
ess equipment 


process 


Humphreys Has Reminders 
Of World War Il Service 


R. L. Humphreys, “Cyclic Adsorption 
Refining Process,” page 99 
Four vears after receiving a BS. de 
gree in chemistry from the University of 
California in 1928, R. L. Humphreys 
joined the Research and Development 
department of Standard Oil Company of 
California. Another four years and he 
in Socal'’s Manufacturing depart 


was 


234 


O. J. Webb 


R. L. Humphreys 


ment as foreman in the Cracking divi- 
In the war years of 1942 through 
1945 he served with the U. S. Army 
Corps of Engineers. His mementos of 
those vears are the Legion of Merit, the 
Star and the French Croix de 


Ston 


Bronze 
(suerre 

He returned to Socal as general fore 
man of the Chemical Manufacturing di 
vision at the Richmond, Calif., refinery, 
advancing soon thereafter to superin 
tendent of the division. In 1951 he was 
transterred to California Research Cor 
poration as manager of the newly 
established Invention Development de 
partment with responsibility for licens- 
ing company patents and developments 
to the industry 


Grane Took Part in 
Early Catformer Studies 


H. R. Grane, “A Look at Commercia 
Catforming,” page 113 

Since receiving an M.S. degree in 
chemical engineering practice at Massa 
chusetts Institute of Technology in 1949, 
H. R. Grane has been with the Research 
and Development department of The At 
lantic Refining Company in Philadelphia 
For three years of that time he was en 
gaged in pilot plant studies which in 
cluded the development of Atlantic's 
Cattorming With the installa 


process 


tion of the first commercial Catformer, 
he began serving as 4 process engineer 
at licensee plants. His other duties at 


include plant follow-up and 
Atlantic’s retorm 


Atlantic 
censing activities on 


ng process 


Landau Sees Firm 


Rise to High Position 
Ralph Landau, “Ethylene Oxide by 


Direct Oxidation,” page 146 

Ralph Landau, inventor of a number 
ot important new teatures of the ethyl 
ene oxide process, obtained his BS 
degree in chemical engineering from the 
University of Pennsylvania and an Sc.D 
degree in the same held from MIT. For 
several vears he was a design and de 
velopment engineer at The M. W. Kel 
logge Company, advancing to head of 
the Chemicals department before leav 
ing to join Scientific Design Company, 
Inc., as executive vice president and a 
founder. During the eight years Landau 
has been with Scientific Design, it has 
increased its staff to several hundred 
has become one of the top organizations 
specializing in the design of chemical 
plants 
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Hornaday Began Early on 


Butane Dehydrogenation 
George F. Hornaday, “Houdry Deh) 


drogeneration Process,” page 130 


Soon after the attack on Pearl Har 
bor cut off the U. S. supply of natural 
rubber, George Hornaday, then assistant 
manager of the Development division, 
Houdry Process Corporation, was as 
signed to a special project involving the 
production ot butadiene from butane 
Following his participation im the re 
search and development of the Houdry 
Dehydrogenation process, he supervised 
the operations of the first semi-commer 
cial unit. He subsequently followed the 
progress of commercial mstallations at 
the El Segundo, Calif., refinery of Stand 
ard Oil Company of California and the 
Toledo refinery of Sun Oil Company 


Hornaday was graduated from Pur- 
due University with a B.S. degree in 
chemical engineering. He joined Hou- 


dry in 1940. Since then he has supervised 
research and development connected 
with catalytic cracking and catalytic re 
forming addition to his work on cata 
lytic dehydrogenation, In his present 
position as commercial development en 
wineer, he is engaged in sales engineering 
and project supervision involving all 
Houdry 
At Woodbury, N. J., where he lives 
with his wite and daughter, Hornaday 
finds relaxation in bowling and golf 


Updegraff and Reynolds 
Co-Authors and Co-Workers 


Norman C. Updegraff, “Hydrogen Cy 
anide,” page 196 

Norman C. Updegraff and J. C. Rey- 
nolds, “Wulff Process,” page 162 

For the first time in many vears, one 
author has captured two by-lines in one 
issue of Petroleum REFINER. The man 
turning this rare coup is Norman ( 
Updegraff, who prepared one article solo 
and teamed up with J. C. Reynolds on 
another. 

Updegraff, assistant technical director, 
Gas Process division, The Girdler Cor- 
poration, was graduated from Harvard 
University in 1940 with an A.B. degree 
in engineering sciences. He did develop- 
ment work with General Foods Corpo 
ration until 1942, when he joined E. I 
du Pont de Nemours & Company as a 
production supervisor in neoprene manu 
tacture. He has been with Girdler since 
1946, specializing in process design ot 


pros esses 
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Condenser to serve one of three 30,000 KW turbine units for the Porto Marghera station at Venice, 
Italy, operated by the Societa Adriatica di Elettricita. Designed and constructed by Franco Tosi, 


Legnano, Italy. 


Steam Power Expansion in Italy 


The Porto Marghera (Venice) Station 


The rising strength and vigor of the 
industrial progress which has been 
made in Italy is exemplified by the 
huge expansion of the postwar power 
program. One of the largest installa- 
tions which is nearing completion, is 
the Porto Marghera central power 
station operated by the Societa Adri- 
atica di Elettricita, Venice. 


The original units consisted of two 
turbines, each with a capacity of 
15,000 KW. They will be replaced 
later by a modern 20,000 KW unit. 


Already completed are two units- 
a 30,000 KW and a 60,000 KW. An- 
other 60,000 KW unit is in the plan- 
ning stage. When this plant is com- 
pleted, it will produce over 200,000 
KW, supplying all of the power for the 
whole northeastern portion of Italy. 


The plant contains the latest types 
of machinery and equipment designed 
for full automatic operation. Franco 
Tosi (Legnano, Italy) designed and 
built the three turbine groups, includ- 
ing condensers, and installed the con- 
denser tubes. 


Design Features 
Air is extracted from the condens- 


ers by special two-stage ejectors. The 
condensate is then preheated by pas- 
sage through feedwater heaters on its 
way back to the boilers. The 30,000 
KW and 20,000 KW turbines are de- 
signed for steam at 520 psi and at 
850°F when entering the turbines. 
The turbine unit of 60,000 KW uses 
steam at 850 psi and at 900°F. 


Three condensers serving three tur- 
bine groups totalling 90,000 KW have 
been equipped with condenser tubes 
.8661" OD * .042” wall. Each 30,000 
KW unit contains 5,250 tubes, 302.76” 
long. Two circulating pumps serving 
these condensers handle 8,250 cubic 
meters of water per hour. 


Why Duronze IV Was Chosen 

Bridgeport Duronze IV condenser 
tubes have been installed in three 
condensers and will be used for the 
second group of 60,000 KW. Duronze 
IV contains 95% copper, 5% alumi- 
num and 0.25% arsenic. It was chosen 
because of its resistance to corrosion 
from harbor waters polluted with sew- 
age and industrial waste. This alloy 
withstands impingement corrosion bet- 
ter than Admiralty and Aluminum 
Brass under these conditions. 
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Extensive air-impingement corro- 
sion tests conducted in salt water con- 
taminated by sewage indicated that 
Duronze IV is more resistant to this 
type of attack than non-arsenical 
Aluminum Bronze of the same copper- 
aluminum composition. However, due 
to its high corrosion resistance, Du- 
ronze IV is susceptible to fouling 
by marine organisms. This is explained 
by the fact that it has a low rate of 
solubility in sea water and therefore 
does not introduce to the water film, 
adjacent to its surface, enough copper 
salts to be toxic to marine organisms. 


Living organisms may obstruct the 
flow and affect the heat transfer rate. 
However, dead organisms, particularly 
barnacles, when allowed te remain 
attached to the surface of the metal, 
often lead to pitting. Under conditions 
where biofouling is severe, such as in 
warm, clean sea water, care should be 
taken to keep the Duronze IV tubes 
as clean as possible. The water veloc- 
ity should be maintained high enough 
(continuous at 6 feet per second or 
higher) to prevent marine organisms 
from attaching themselves to the metal 
surface. Chlorination should be suffi- 
cient to discourage biofouling. Dead 
marine organisms, particularly bar- 
nacles, should be promptly removed 
by mechanical means. 


In common with other copper-base 
alloys, Duronze IV shows excellent 
corrosion resistance to steam and 
steam condensate. However, steam 
condensate contaminated with am- 
monia may lead to stress corrosion 
cracking. This alloy is not recom- 
mended for service involving high 
concentrations of ammonia. Here 
Duplex tubes with steel to the ammo- 
nia side and a copper-base alloy to 
the water side are very satisfactory. 


Duronze IV shows good to excellent 
resistance to a wide variety of fresh 
waters especially those polluted with 
paper mill wastes. 


Bridgeport’s corrosion laboratory 
staff will be glad to cooperate with 
users of condenser, heat exchanger, and 
Duplex tubes in regard to their corro- 


sion problems and tube requirements. 
(430) 
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...in CRANE 
18-8 Mo ALLOY TRIMMED 
ALLOY CAST IRON GATE VALVES 


This is the valve that cancels out seating surface corrosion econom- 
ically in many piping processes. Its seats, disc, and stem are Crane 
18-8 Mo alloy steel—an exceptionally high-grade stainless steel, 
highly resistant to most corrosive fluids. 


NOW IN SIZES UP TO 18 INCHES 


You'll recognize this valve pattern. It’s the same as the famous 
Crane all-iron wedge gate, with the same liberal metal sections for 
maximum strength, and with tie-ribs on bonnet and end flanges for 
extra resistance to line strains. The big difference in these No. 14477 
valves is: the body and bonnet are nickel low alloy cast iron, having 
much better physical properties and corrosion resistance than ordi- 
nary cast iron. 


TYPICAL APPLICATIONS 


In the Petroleum industry, these valves are giving outstanding service 
on oils with traces of mineral acids .. . in Wood Treating, on creosote 
vapors and oils ...in Pulp and Paper processing, on alkaline liquors 
of various kinds. In fact, No. 14477 valves are ideal for mildly corro- 
sive services where all-iron valves are inadequate but where it is 
uneconomical to use all-stainless steel valves. 

Cross-Section No. 14477 A new circular on No. 14477 gives complete specifications and 
Crane Alloy Cast Iron Wedge Gate 

18-8 Me Alley Trimmed lists new sizes available. Write direct, or ask your Crane Represen- 

Flanged Ends tative fora copy. 
WORKING PRESSURES: 200 pounds 
cold water, oil, or gas, non-shock. 
Sizes: 2, 2'2, 3, 4, 6, 8, 10, 
12, 14, 16 and 18 in. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


il 


CRANE VALVES 


BUYER 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE © PLUMBING += HEATING 
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D. F. Othmer E. H. Ten Eyck 


thesis of sulfur and nitrogen chemicals 
He joimed the Catalyst Research and 
Development staff of Girdler in 195] 
W. M. Keely, group leader in the 
Research department, received an A.B 
deyvree from the University of Louis 
ville in 1945, an M.A. degree from In 
diana University in 1946, and a Ph.D 
degree im physical chemistry from the 
University of Kentucky in 1949. He be 
came a member of the Catalyst Re 
search and Development staff of Girdler 


in 1949, advancing to group leader in 
1951 

W. R. Gutmann, supervisor of Gird 
ler’s analytical laboratory, was born in 
Louisville, Ky., received an A.B. degree 
from Georgetown College in 1949, and 
did graduate work at the University of 
Lousville. He has been a lab assistant 
at B. F. Goodrich Company, and pro 
duction manager at Mason Paint Com 
pany. He joined Girdler im 1951 


Bottomley Marks 25 Years 
With New Operation 


Harold Bottomley, “How to Prepare 
Cost Estimates,” pare 211. 
About 25 ago Harold 
ley began Shell Onl 
chemist draftsman. He had 
been from Okla 
& M B.S. de 
gree in mechanical engineering, petro 
leum option. This year, after 25 years 
in various positions in the industry, he 
set up his own petroleum process con 
office in Tulsa 


Bottom 
Company 


years 
work at 
and 
graduated 
College with a 


as a 
recently 


homa A 


sulting 

Following three years at Shell, he 
spent five vears with Kanotex Refin 
ing Company as chief research chemist 
This was fol 
Cosden 


and chemical engineer 
lowed by six years with Petro 
leum Corporation as chemical engineer, 


chief chemist and chiet engimeer 
During World War IT he served for 

six months with Petroleum Administra 

tion for War as senior petroleum spe 


Foreign division. He spent 


Service Re 


cialist mn the 
the next 
hning Corporation 


with Cuties 
at Lake Charles dur 


year 


ing the construction of a plant there 
He then jomed Republic Oil and Re 
fining Company at Texas City for one 
and a half years as chief engineer 


Leaving Republic he was self em 
ployed tor two 
finery Engineering 

In Marel 


bngineering to set up his 
Married, he has two 


years, finally joining Re 
Company of Tulsa 
left Refinery 
consulting 


of this vear he 


sons 


othee. 
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J. H. Gary H. E. Schweyer 


Ten Eyck and Othmer 


Need Slight Introduction 
Edward H. Ten Eyck, Jr., and Don- 


ald F. Othmer, “Correlating Equi 
librium Flash Vaporization Data,” 
page 229 
Donald Othmer’s bulging biography 
has been recounted in these pages on 
several occasions. A great many of the 


readers of Perrotetum REFINER know of 
Othmer’s impressive activities which are 
listed in 12 “Who's Who” type books, 
including Who's Who m America. They 
know that he has been employed in 
Canada, Sweden, Spain, France, Eng- 
land, Belgium, Switzerland and in 
numerous other countries; that he has 
been called upon for consultation and 
service by most of the military depart- 
ments of the U. S. government 

Many of our readers also know that 
Dr. Othmer obtained his M.S. and 
Ph.D. degrees at the University of 
Michigan, that he joined the faculty of 
Polytechnic Institute of Brooklyn in 
1932, advancing to head of the depart 
ment of chemical engineering in 1937 

Many of our readers know Dr 
Othmer; but someone they probably 
don't know is his co-author, Edward 
H. Ten Eyck, Jr 

Dr. Ten Eyck obtained a B.Ch.F. de 
gree from Syracuse University in 1943 
\fter six months with Johns-Manville 
Corporation and 20 months im the serv 
began graduate work as a teach 
Polytechnic Institute ot 
Brooklyn. He received the D.Ch.k. de 
1950. He has been employed at 
the Belle Works of F. 1. du Pont de 
Nemours and Company since 1949. As 
an assistant superintendent in the Tech 
nical section, he ts responsible for the 
development and improvement of proc 
esses tor the manutacture of numerous 
organic chemicals 


Shelton Authors First 


For Management Section 
Joseph M. Shelton, “The Courts 


Say page 282 
PerroteumM REFINER'’s new section, 


ice, he 
ing fellow at 


gree m 


“As Management Sees It,” this month 
welcomes a newcomer, Joseph M. Shel 
ton, Dallas attorney. lowa-born Attor- 


ney Shelton attended Lowa State College 


and the State University of lowa. He 
entered the armed torces as a private 
m 1943, was commissioned the same 
vear, transterred to the Air Force in 
1944, and released from active duty m 
1945 as a tactical reconnaissance pilot 

He was admitted to the lowa Bar in 
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J. M. Shelton H. Bottomley 


1948 and to the Texas Bar the follow 
ing year, after which he began pra 
ticing at Dallas in state and federal 
courts im insurance, oi and gas and 


He participated in insur 
and legislative matters in 
Texas, New Mexico and 


business law 
ance rating 
Oklahoma, 
Louisiana 


Shelton is a Dallas, 


member of the 


Texas, lowa, and American Bar Asso 
ciations, and of the Insurance Section 
of the ABA 


Goalwin’s Naval Career 
Included Teaching Stint 


D. S. Goalwin, “Oxygen Process,” 
page 176. 

This ex-lieutenant of the U. S. Navy 
is in charge of liquefied gas container 
design and development at Air Products, 
Inc. He has taught at the Naval Acad- 
emy and has been employed as a physi- 
cist at the National Bureau of Standards, 
where he worked on problems of utiliza- 
tion, storage and transfer of liquid oxy 
gen. He received a B.S. degree from 
Cornell University in 1939 


University Profs 


Have Field Experience 


J. H. Gary and Herbert E. Schweyer, 
“Does ( rude nl Source Affect De- 
sulfurization?” page 225 

James H 


Gary, a Virginian, received 


a B.S. degree in chemical engineering 
from Virginia Polytechnic Institute in 
1942. He continued his education follow- 


ing three years in the service, earning 
an M-S. degree at VPI in 1946. For the 
next two vears he worked in the Tech- 
nical Service division of The Standard 
Oi Company (Ohio), attending 
at night at Case Institute of Technology 
He took a leave of absence from Sohio 
in 1948 to attend the University of Flor 


school 


ida, where he was awarded a Ph.D 
degree in 1951. He resigned in 1952 to 
become assistant professor of chemical 


engineering at the University of Virginia 

Herbert EF. Schwever is also an in- 
structor of chemical engineering; he at 
the University of Florida. Pennsylvania 
born, he received B.S. and M.S. degrees 
from Lafayette College in 1932 and 1933, 
respectively. Ten years later at Colum- 
bia University he was awarded a Ph.D 
degree. Before joining the faculty at 
Florida, he was for seven years research 
chemical engineer at The Texas Com- 
pany, Port Neches, Texas, and, before 
that, held the same position at Barber 
Asphalt Company, Barber, N. 
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at lowest possible cost. 


New Alkylation Unit Completed McKee 


| pene ENGINEERING leaves no stone _ The use of scale models is only one example of 
unturned, no method unexplored in our how this organization utilizes every device avail- 
constant effort to design and construct the most able to make sure “McKee Engineering means 
efficient plant in the shortest possible time and — Assured Results." That's why refiners all over the 


THE COMPLETED UNIT shown below was re- eis Bee 
cently put on stream. Capacity is 7,000 ripe ‘q AL 
barrels of charge thruput per stream day. ? 
It is one of four alkylation units under 
construction simultaneously by McKee 
and is the 58th time this refiner has em- 
ployed McKee engineering services. 


| THIS SCALE MOBEL, built from engineering 
* | drawings to a scale of 4 inch to 1 foot 
was used to help check engineering and 
purchasing and to aid construction crews 

; in the interpretation of engineering draw- 

| ings. It gave the refiner a clear under- | : 

| standing of his project in advance and is @ ¥ 

5 valuable in training operating personnel. _ 


world use McKee services again and again. 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York © Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C. 
British representatives of Metals Division: Head, Wrightson & Company, Ltd. 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 
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Conforms to Commercial Standard CS-117 


ing Gement 


Because Eagle-Picher Super “‘66”’ In- 
sulating Cement really sticks, it has 
money-saving advantages that are 
apparent the minute your crew begins 
to apply it. 


Because it sticks—less time is wasted 
it stays where you ~ 
it whether the equipment is heat 
temporarily out of service. It “holds 
together’ — usually no reinforcing 
needed on applications up to 1!», 
inches thick. 


Because it sticks—Super “66” can be 
used effectively, economically on all 
types of surfaces—flat, curved, over- 
head—anywhere you need insulation. 
It’s truly an all-purpose cement. 


And—Super ‘‘66”’ is rust-inhibitive— 
cannot cause corrosion—actually helps 
prevent corrosion of costly equipment. 


If you've never tried Eagle-Picher 
Super “66,” it will pay you to learn 
more about it today! 


"Springy Ball” structure —the secret of the high thermal efficiency of 
Super “66.”’ These small, resilient pellets of mineral wool, each one honeycombed 
with thousands of minute air cells, effectively resist the flow of heat even when used 
on equipment heated to 1800 F. 


THE EAGLE-PICHER COMPANY 


Since 1843 General Offices: Cincinnati (1), Ohio 
For greater efficiency, protection and economy, you should investigate these Eagle-Picher products: 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements * Insulating Cements * Swetchek ¢ Insul-Stic « Fireproofing Cement 


Member of Industrial Mineral Fibre Institute 
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MAKE A SAFE JOB of blanking 
off low pressure large diameter gas 
lines by inserting a “frying pan” ol 
steel plate between two flanges. The 
method is superior to the conventional 
bag and stopper technique according 
to H. T. Libby, superintendent, Gas 
Distribution, British Columbia Elec- 
tric Co., Ltd., Vancouver, B. C. He 
described the new method to Pacific 
Coast Gas Association at a meeting in 
Los Angeles, February 18 and 19 


Capping Procedure 


1. Cut the flanges in half so they 
can be slipped over the pipe and re- 
welded. Then cut a frying pan shaped 
steel plate of heavy enough gage to 
withstand the pressure of the line 
Machine the edges so the plate can 
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Blanking Lines in Six Steps 


This method makes a safe job of blanking off low 


pressure large diameter gas lines. 


be slipped between the flanges with- 
out damaging the gasket. 


2. Assemble the flanges on the pipe 
with cuts at right angles so each flange 
acts as a splint for the other. Line up 
Hange D and weld it to the pipe in 
the normal way 


3. Slide the other flange down the 
pipe and groove the pipe as deeply 
as you dare with a cape chisel pneu- 
matic gun. Make this groove about 
three-eighths-inch wide. Next cut the 
pipe with a pneumatic chisel, caulking 
the cut with rags as you go. Mean- 
while, cement the gaskets to the face 
of the flanges 

4. Remove the rags, look through 


the cut to make sure that it is clear 
Grease the frying pan and insert it 


PeTRoLeUM REFINER 


Bring up the companion flange and 
bolt it tight. 

5. Purge the pipe between the fry- 
ing pans and proceed with the cut 
out. No gas will be present and oxy- 
acetylene cutting may be used. 

6. Then slip the new pipe into the 
flange and weld it. Remove the frying 
pan and re-bolt the flanges. 

This same method can be used to 
advantage anytime that a line is being 
capped off to be extended at some 
future date. 


Simple Clip Stand 
Keeps Papers Handy 


In a busy machine or welding shop, 
did you ever run into trouble finding a 
place you could put papers so that you 
could tind them again when they were 
needed’ It this is the case, take a look 
at the stand in the photograph. 

It is of very simple construction. Four 
pieces of 44-inch rod are welded together 
to form the legs and the upright support 
Atop the vertical rod is welded a piece 
ot scrap sheet metal. In this case the t ) 


is about two feet long and one and a 
half feet wide. A clip mounted on the 
sheet metal completes the assembly. It 
can be moved around the shop easily 
and can be made the proper hemlht 


use while standing 
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PETROCHEM-ISOFLOW FURNACES 


are most efficient by any comparison! 


simplicity of design and construction 


The Isoflow Heater basically is a circular steel shell; this 
results in an explosion-resistant structure. The shell is lined 
on the inside with insulation and insulating refractories; 
- this results in a wall with a zero air leakage and high 
f, : efficiency. The vertical tubes are combined with integral 
Paes “ay convection tubes; this results in less headers in the heaters 
SU Op for complete cleanability. The integral radiant convection 
> om | tubes and minimum number of headers result in a minimum 
pressure drop for a given velocity. The vertical tubes 
completely shield the walls resulting in low wall 
i maintenance. The small number of headers in combination 
with the vertical tubes result in ease of cleaning and, if 
desirable, gang-cleaning of several tubes simultaneously. 
Individual burners, symmetrically spaced with relationship 
to the tubes, results in even heat distribution horizontally. 
The reradiant cone effects even heat distribution vertically. 
Segregated burners result in ease of firing and inspection 
of burners. These are some of the design features which 
place Isoflow Furnaces in a class of their own 


—most efficient by any comparison. 


“a, 
My 
4 Up 


More than 1150 are in operation throughout the world 
in the petroleum, chemical and allied industries ... for all 
processes and for any duty, pressure, temperature and 
efficiency ...and all Petrochem-Isofilow Furnaces are 
pre-eminently satisfactory. 


FLOW FURNACES 
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Small Heating Furnace 


Improves U-Bolt Quality 


Where the more conventional type of 
forge is unavailable the small furnace 
shown, made from materials found 
around almost any shop area, will make 
certain jobs much easier. This furnace 
was made for heating short lengths of 
small diameter rod stock which are bent 
to form U-bolts (a subsequent opera- 
tion described below). 

Flat sheets of 14-inch sheet metal are 
welded together to form the box, and a 
short section of 6-inch pipe welded into 
the top serves as the stack. The heat is 
supplied by a single gas burner mounted 
in one end. Bars welded to the sides and 
running across the width of the furnace 
torm supports for the rod stock being 
heated. A 2-inch layer of insulation cov- 
ers the interior. This insulation is held in 
place by a grid of small rods welded to 
the interior 

Heating the rod stock before bending 
saves time and improves the quality of 
the finished U-bolt 


Demountable Plywood Box 
Simplifies Work 


Attach a demountable plywood box 
to the back of a stepladder to simplify 
the electrical maintenance man’s over- 
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Storing, flammable’ material? 


VENT VALVE FLAME ARRESTER 


One compact valve assembly gives safe, satisfactory relief and 
protection to storage tanks containing flammable 

material. This high efficiency unit has excellent flow 
characteristics. Arrester bank consists of network 

of capillary openings. Rubber to metal seating i 
means high vapor conservation and gives a , Relief 
quick, tight seal when needed to shut off 
oxygen supply and automatically 
extinguish flame. Maintenance 
time is cut in half; cost is even 
lower. Let us show you why! 


Positive 
Pressure 


Saves Costly 
Vapor Loss 


Eliminates Fire Hazard 


* Seventeen outstanding 
features of BS&B Pres- 
sure Vacuum Vent 
Valves. Get the complete 
story. Write for FREE copy of 
Bulletin E-601. Better still, ask 
your BS&B Man to study your 
porticular requirements. He 
can give you the solution you 
want! Write today .. . no 
obligation. 


Biack, Sivaccs s Brvson, inc. 
wont Head Division, Dept. 2-F9 


7500 East 12th Street Kansas City 26, Missouri 
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How to Do It... 


head work. The box provides a handy 
place for fluorescent light tubes, tools, 
wire and extension cords. The electri- 
cian will not have tools weighting 
down his pockets while he is working. 

The size of the box will vary with 
use. In any case it should be as wide 
as the ladder so it can be clipped to 
the two back legs. Four clips screwed 
onto the back of the box are arranged 
so they will drop over the heads of 
screws in the legs. Thus the electrician 
can lift the box off the ladder and 
store it when it is not in use. 


Quality Tower Packings 
in stoneware or porcelain 


Pictured above are two popular types of Knight-Ware 
Tower Packing; Berl Saddles and Raschig Rings. Made in 
Knight-Ware acid-proof stoneware and porcelain, these shapes 
and sizes provide a quality tower packing for nearly every 


chemical use. Rod Bending Device 
All Knight-Ware Tower Packing is made from selected, Forms U-Bolt Quickly 


washed and de-aired clays. Each type will withstand severe 
acid service, has a high crushing strength and will not spall. 

The one-inch Raschig Rings, tor example, have shown an threaded, and heated in the furnace de- 
ave » of 125 Ibs. in break scribed above, the device shown is used 
average of 12 s. in break tests. to bead the rods into U-bolts 


Both Knight chemical stoneware and porcelain packings short pipe, 
on one end, 1s welded to one ot the at 


are dense but not glassy. When desired, porous packings can 


be made of either material. & holt nut which will screw onto the 
threaded section of the rod sto 

Because of their large effective surface area, low resistance 

Wweldec o i angie on such pros 


to flow and high loading capacity, the most popular all-purpose on that the rod stock will &t against 
tower packing is Knight-Ware Berl Saddles. These are available the l-inch pipe when screwed into the 


1” and 11” sizes. nut. A piece of l-inch pipe about I8 
inches long is welded to a screwed end ot 


Raschig Rings are available in one piece of a standard l-inch pipe umon 
1%”, 1A”, ri and ig sizes. Along pipe which is 18 inches long 


After rod stocx has been cut to length, 


” 


in 4", 


also welded a short piece 
Send for Bulletin PR-13, Tower Packing This piece is welded at right angl 
MAURICE A. KNIGHT * 8209 Kelly Ave., Akron 9, Ohio lve pipe sot parallel to the part « 
pipe unton i¢ prece Of pipe Unton ts 
screwed onto the threaded pipe w hire 
was welded to the angle tron 


The device is used by screwing the 


¥ rod stock into the nut welded to the 
\ 
= angle iron. The pipe 18 inches long 1 
\ then pulled around forcing the rod stock 


CHEMICAL Sa to bend to form a U-bolt 


Continued on page 247 
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breaking steam connections. Nof shown. 
6 Constant Speed Governor features 


1 Case and Cover Split Horizontally on 


centerline for ease of maintenance. Horsepower: 100 MAX 


2 True Centerline Casing Support os- 
sures distortion-free radial expansion. Not 
shown. 

3 Flexible Support ct governor end pro- 
vides for axial expansion. 

4 Exhaust Opening either right or left side 
for installation flexibility. 

5 Steam Strainer, protecting trip and gov- 


governor weights pivoted around frictionless 
surfaces. 

7 Complete Governor Assembly is now 
replaceable as a unit. 

8 Balanced Single Seated Main Gov- 
ernor Valve hos proportional flow charac- 
teristics for sensitive, positive control. 


9 Shaft Locating Bearing of adjustable 


Steam Pressure: 300 PSIG MAX 
Steam Temperature: 550F MAX 
Exhaust Pressure: 25 PSIG MAX 
Speed: 4,000 RPM MAX 

Steam Inlet: 2”-250# ASA FLG. 
Exhaust: 6”~1504 ASA FLG. 
Weight: 1,200 LB 
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ernor valves, is removable for cleaning without 


Here’s the new De Laval HCB Single Stage Turbine 
which is now “on the shelf” . . . ready for immediate 
shipment. This mechanical drive turbine is simple, 
rugged, designed for long economical life and low 
maintenance. For example, note the true centerline 


casing support, the replaceable governor, the remova- 


DE LAVAL STEAM 


double collar type. 


ble steam strainer. Investigate all the advantages of this 
versatile driver. It is ready to handle—at low cost—a 
variety of applications in your plant. 


Send for new Bulletin 4206 
which gives vital facts and figures 


Mechanical Drive Turbines 


TURBINE COMPANY 


811 Nottingham Way, Trenton 2, New Jersey 
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Schiller Station, Public Service Company of New Hampshire, at 
Portsmouth Insulation Contractor Armstr ng Cork Company 


Noture made asbestos 
Keasbey & Mattison hos mode it 
serve mankind since 1873 


In the new addition to Public Ser- 
vice Company of New Hampshire's 
new Schiller Station at Portsmouth, 
N. H., K&M Insulations play an 
important part. All piping in this 
modern plant is insulated with 
“Featherweight” 85° Magnesia, 
and in combination with K&M 
Hy-Temp Insulation, 


For efficient conservation of heat 
for temperatures up to 1900° F., 
these time-tested K&M_ products 
are the wise choice. By itself, 
famous “Featherweight” 
Magnesia will effectively insulate 
temperatures up to 600° F. Used 
over a primary layer of K&M 
(diatomaceous silica) 


Hy-Temp 


Keep heat loss 
at a minimum 
with 
dependable 


Insulation, it is effective on appli- 
cations up to 1900° F, 


When the two layers of insulation 
are applied with staggered vertical 
and horizontal joints, there are no 
through joints to cause heat loss 
when the expansion of hot piping 
and equipment causes the joints 
to open—an advantage over single 
layer installations. 


These heat-saving money-saving 
insulations are supplied sec- 
tions, blocks, and segments to suit 
them to any application. Your 
K&M distributor is an experienced 
applicator who will gladly tell you 
more about them. Or write direct 
for detailed information. 


KEASBEY & MATTISON 


COMPANY + AMBLER 


PENNSYLVANIA 
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e Use ECO ALL-CHEM Pumps for all concentra- 
tions of solutions, mixtures and emulsions of 
aromatic and aliphatic solvents, organic or min- 
eral acids, and alkalies, in the widest pH range. 


e ECO ALL-CHEM Pumps are the only positive dis- 
placement pumps capable of handling dry, non- 
lubricating fluids such as cellulosics. 


e Fluids pumped experience no separation, strati- 
fication or temperature rise. Fluid delivery is 
non-surging, non-foaming. 

e Physical consistency and chemical stability re- 

main unimpaired by passage through the pump, 

even under pressure. 


ALL-TEFLON 


Make a rack for wrenches by tack ¥ E = AND STAINLESS 
welding hex nuts to a piece of floor 
STEEL ECO PUMP 


. plate. Size the plate according to the 
number of wrenches to be stored on 


Mount it on an angle iron frame 
that lets the plate tilt slightly to the 
rear. This will keep the wrenches from 


falling off the hex nuts. 

The hex nuts should be tack welded 
on the inside, positioned on the plate 
in graduated order. Then tack short 


rods of quarter-inch welding rod to 


the plate to hold the wrenches straight. PILOT. PLANT 
AND LOW VOLUME 


Waiting for YOU 


. in Petroleum REFINER’S How 
to Do It contest, accepted ideas 
are worth $10 each. And—best 
idea submitted in ‘53 wins $100, 
second place gets $50 and third, 
$25. Every plant has improvisions 


e The low price of ECO ALL-CHEM Pumps is the 
result of simplified design, standardization, and 
quality-controlled volume production. 


e If it’s 10 GPM or less you need at pressures up to 
70 psi, the ECO ALL-CHEM is the Pump you want. 


Write for Bulletin AC-753. Sent on request. 


ECO ENGINEERING COMPANY 


—so jot down a few and send 


them with photos to Editor, 
Petroleum REFINER, P. O. Box 
2608, Houston. Cash in now! 
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Who's Meeting . 


NGAA 


A two-day Seminar on the practical 
aspects of hydrocarbon analysis has 
been scheduled by the Natural Gaso- 
line Association of America in the 
Texas Hotel, Fort Worth, September 
21-22. M. F. Wirges, Cities Service 
Oil Company, Bartlesville, chairman 
of the program committee, states that 
plans are now completed for detailed 
discussions of the various analytical 
methods by competent authorities and 
that more than 200 laboratory tech- 
nicians and supervisors are expected 
to be’ in attendance. Others on the 
planning group include: Joe F. Wood, 
Skelly Oil Company, Pawhuska; Fred 
Zapffe, Lone Star Producing Com- 
pany, Dallas; L. W. Green, Stanolind 
Oil and Gas Company, Tulsa; and 
W. S. MeAllister, Warren Petroleum 
Corporation, Gladewater, Texas. 

Using classroom arrangement and 
procedure, the Seminar will consist of 
a series of lectures, quiz panels, ques- 
tion periods and demonstrations. Ses- 
sions of the first day will feature 
discussions by A. J. Miller, Phillips 


Petroleum Company, on comparative 


analysis, S. T. Preston, Instructor, 
NGAA Fractional, will cover all 
phases of low temperature fractional 
analysis of both gases and liquids, 
S. L. Cahn, Beckman Instrument Cor- 
poration, South Pasadena, Calif., will 
discuss analysis by infrared spectro- 
scopy, and A. P. Gifford, Consolidated 
Engineering Corporation, Pasadena, 
Calif., will speak on “Hydrocarbon 
Analysis by Mass Spectrometer.” 
The second day sessions will be de- 
voted to discussions of low tempera- 
ture fractionation techniques and aux- 
iliary techniques in forums led by S. 
T. Preston, Dan Smith, chief, Analyti- 
cal Laboratories, Phillips Petroleum 
Company, and Dr. Walter J. Podbiel- 
niak, Podbielniak, Ine., Chicago. 


AIChE Local 


Four technical sessions and a ban- 
quet are expected to attract more than 
500 chemical engineers, executives, 
and students to the Eighth Annual 
Technical Meeting of the South Texas 
Section, American Institute of Chem- 
ical Engineers. The meeting will be 


more Space all on one floor 
more @XhIDILOFS nearly soo 
easily accessible centrally 


located 
Ideas Methods Processes Materials 
Equipment Techniques Developments 


Petroleum chemists and chemical engineers will find an unequalled oppor- 
tunity to get first hand information from the men and companies who have 
contributed to the advances in the fast moving petroleum refining industries. 
Years of chemical processing knowledge will be conveniently assembled under 
one roof in this greatly enlarged exposition. The progressive exhibitors rep- 
resented will have technically staffed displays designed to make this exposition 


more informative than ever. 


Nowhere can 


ou get so much valuable information on the latest chemical 


developments in the petroleum refining industry, in so short a time and 


so vividly. 


PLAN NOW TO ATTEND. 


24™ EXPOSITION 
or CHEMICAL INDUSTRIES 


ESTABLISHED 1915 


NOV. 30 to DEC. 5 


COMMERCIAL MUSEUM AND CONVENTION HALL 


Application forms 


INTERNATIONAL 
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for hotel accommodations are 
EXPOSITION COMPANY, 480 LEXINGTON AVE., 


by writing to 
& 


available 
NEW YORK 


October 16. 
The four sessions planned, for the 
meeting include the following topics: 
Industrial Organic Chemistry, Eco- 
nomics and Cost Estimating, General 


held at Galveston on 


Session, and Student Session. The 
meeting will be concluded with a ban- 
quet at which the speaker will be Dr. 
C. G. Kirkbride, president, Houdry 
Process Corporation. 

The Tulsa and Oklahoma sections 
of the American Institute of Chem- 
ical Engineers will hold their joint 
meeting in Bartlesville, October 10. 
The morning session will consist of 
four papers on technical subjects. The 
luncheon will feature an address by 
W. T. Nichols, president of the 
AIChE, with the afternoon session de- 
voted to a series of papers on per- 
sonal improvement. 


AOC 


C. W. Bowden, Jr., of Philadelphia, 
speaking before the semi-annual meet- 
ing of the American Oil Chemists 
Society at Texas A & M College, pre- 
dicted that the adoption of new plan- 
ning methods such as the servo- 
mechanism techniques, now emerging 
from the scientist's laboratories, hold 
promise of markedly increasing the 
efficiency and output of tomorrow’s 
chemical plant. 

Bowden, chemical industry man- 
ager for Minneapolis-Honeywell Reg- 
ulator Company's Industrial division, 
explained that the servo approach 
would harness a variety of automatic 
control instruments—-most of which 
are now available--in such a way as 
to maintain the proper relationships 
between production phases, automati- 
cally correcting for errors if neces- 
sarv. Under such conditions a reser- 
voir of “goods-in-process” inventories 
would not be necessary to smooth out 
production lags. This, he said, would 
eliminate much of the huge storage 
tanks and stocks of liquid inventory 
which now comprise two-thirds of a 
plant’s inventory. 

Bowden emphasized that he was not 
anticipating the workerless factory of 
the science-fictioner’s dreams. These 
technological advances would contrib- 
ute to the worker's productivity, not 
replace e him. 


AIEE 


\ program of wide, current indus- 
trial interest is being whipped into 
shape for the Fall General Meeting of 
the American Institute of Electrical 
Engineers in the Hotel Muehleback, 
Kansas Citv. Mo.. November 2-6, ae- 
cording to ©. G. Rousch. Kansas City 
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Kovex OIL NEEDS a psychiatrist these days. 
Think that sounds farfetched? It is bare- 
boned fact. 

As motors become more powerful, oiis must 
be able to stand increased pressures. Cities 
Service maintains laboratories of trained “oil 
psychiatrists”, who analyze every batch of 
oil as it goes through the refinery ...to be 
sure it meets the needs of your automobile, 
no matter what make or model. Every Cities 
Service oil must pass its “‘ physical’’ with fly- 
ing colors—each drop must display the char- 
acteristics demanded by the complexities of 
modern motors and the unrelenting Cities 


Service standards of perfection. 

If the fuels and lubes you have been using 
in your motor, or industrial machines, are 
not doing a topnotch job for you— give Cities 
Service products a try. No question about 
their quality — they've been psycho-analyzed 
over and over again, by experts! 


CITLES (Q) SERVICE 


Quality Petroleum Products 


Olwer Yarham 
Fast Chicago, Indiana 
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BARRETT Brand Anhydrous Ammonia makes it 
simple to control vapor-zone corrosion in steel stor- 
age tanks caused by crude oils containing dissolved 
hydrogen sulfide (sour crude). Examine these 
advantages: 


Always specify BARRETT Brand An- 


drouvs Ammonia — the brand with 
the bright green cylinder caps. 


Barrett Brand Anhydrous Ammonia neutra- 
lizes the acidic gases without forming water or 
other undesirable emulsions. 


In a typical installation, ammonia results in a 
saving of more than 88 per cent of the cost of 
uncontrolled corrosion. 


Ammonia treatment is effective under a variety 
of climatic and operating conditions. 
Equipment and installation costs are moderate, 
and maintenance and vperation of the equip- 
ment are simple. 


Treatment with ammonia does not interfere 
with normal operating procedures or schedules. 


and tn. 


When you use Barrett Brand Anhydrous Am- 
monia you can be sure of properly working 
cylinder valves, fast delivery service of am- 
monia in 150, 100 and 50-pound cylinders, and 
free technical help from specially-trained 
experts. 


Write for full details and a free 
copy of a new booklet, ‘Guide for 
the Use of BARRETT Brand An- 
hydrous Ammonia in Cylinders.” 


40 RECTOR STREET, NEW YORK 6, N. Y. 


%, 
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Whos Meeting... 


| manager of Westinghouse Electric 
| Corp., and general chairman of the 


meeting. 

In addition to presentation and dis- 
cussion of technical papers on the use 
of electric power in petroleum, min- 
ing and chemical industries, the visit- 


ing engineers also will have a chance 


to inspect installations of the Platte 
Pipe Line Company, which has in- 
stalled the nation’s newest crude oil 


| transportation system from Chatham, 


Wyo.. to Woods River, Il. a distance 
of 1056 miles. This company controls 
12 pumping stations and 13 valve sta- 


| tions from its Kansas City headquar- 


ters, using a micro wave system for 
dispatching, administration, telemeter- 
ing and supervisory control of the 
pumping stations. 

Hoyt E. James, of the General Elec- 
tric Company, chairman of the in- 
spection trip committee. has also 
scheduled trips to the Hawthorne 


| power plant of the Kansas City Power 


and Light Company; to WDAF-TV’s 
new building; the Sheffield Steel 
Corporation and the General Motors 
Company Assembly plant. 


ASME 


The Eighth Petroleum Mechanical 
Engineering Conference, sponsored by 
the ASME, will be held September 
28-30, in Houston. The following ses- 
sions will be of particular interest to 
refiners: 

Session 2— Mechanical Features of 
New Processes 
Compressor Drivers 
Hot Tapping and 
Branch Reinforcement 
of Piping 
Refinery Materials 
Unfired Vessel Code 
Forum 
Equipment Design 
New Developments in 
Gas Compressors 
Refinery Inspection and 
Maintenance 
Refractory Linings for 
Pressure Vessels 


Session 3 


Session 4 


Session 6 
7 


Session 


we 


Session 
Session 11 


Session 15 


Session 18 


NPA 


The National Petroleum Association 
will hold its fifty-first annual meeting 
in Atlantic City, September 16-18. 
Noted speakers include Lt. General 
James H. Doolittle who will speak 
on “A Look at Aviation’s Future.” 
Stephen F. Dunn on “Business and 
the Department of Commerce” and 
Dr. Hubert N. Alyea on “Atomic En- 
ergy: Weapon for Peace.” 

A symposium on rust preventives 


EQUIPMENT | 
‘Barrett ANHYDROUS AMMONIA 

4 

| 

ALUED & OYE CORPORATION 
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“When TRECO comes in to do a job, they go to work and ther get the hell 
out,” said one pleased refinery owner. 

TRECO engineers, designers and operations men concentrate on the job before 
them. No time is wasted. Every working hour is planned for maximum work 
efficiency and economy. A fleet of TRECO airplanes is always ready to carry key 
personnel from office to location to avoid other time-consuming methods of travel. 
TRECO has completed construction of many refinery facilities, catalytic crackers 
and modernization jobs long before completion date, thus enabling plant 
Operators to start receiving a return on their investment earlier than anticipated. 
For Example: Ground was broken on a “cat cracker” March 15, 1952. The unit 
was completed Dec. 25, in only 281 days—well under the estimated completion 
time. 

If your problem involves the remodeling of an old plant or building a new one, 
your first step is to call, write or wire TRECO. 


HOUSTON @ TULSA @ TORONTO 
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about refractories 
for the OIL INDUSTRY! 


Plibrico engineers know a lot about the oil industry... 
enough to write a book! And now it’s available for you: a 
16-page, 3-color book called Plibrico Refractory Products for 
the Oil Industry. Just ask for it. We'll send it to you by 
return mail, 

First and most important, the book points out that there's 
a specific Plibrico product for the multitude of refinery units 
where refractory linings are required . . . whether specifica- 
tions demand linings for vertical heaters, horizontal heaters, 
catalyst regenerators, transfer systems, stacks or breechings. 

Too, you'll see how Plibrico’s monolithic, jointless construc- 
tion gives you greater durability, longer-lasting service at 
minimum maintenance cost. And that there are Plibrico 
refractories to resist abrasive action, vapor damage, and steel 
corrosion, 

Your Plibrico Sales & Service distributor can give you 
further information. But in the meantime, a call, letter or 
postcard will get you your copy of the book Plibrico wrote— 
about your business! 


Plibrieo Company 


1804 Kingsbury St., Chicago 14, Il. 


PLIBRICO SALES & SERVICE IN PRINCIPAL CITIES 
REFRACTORY PRODUCTS « ENGINEERING + CONSTRUCTION 


Plibrieo wrote the book 
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Who's Meeting... 


and corrosion control will feature five 
technical papers. A panel discussion 
on safety problems and safety meet- 
ings is also scheduled. 


WPRA 


The Western Petroleum Refiners 
Association will sponsor a regional 
Technical-Industrial Relations meeting 
in Casper, Wyo., September 24-25. 

A number of important technical 
papers, dealing with subjects requested 
by refiners in the area, will be pre- 
sented. They include: “New Catalytic 
Reforming Process,” by J. W. Teter, 
director, Catalysis Research Division, 
Sinclair Research Laboratories, Ine., 
Harvey, Ill.; “Maintenance—Turn- 
around” by a representative of the 
Procon Division, Universal Oil Prod- 
ucts Company, Des Plains, Ill.: “Wire 
Mesh Section for Entrainment Control 
in Asphalt Vacuum Still,” by J. S. 
Corlew, technical assistant, Sinclair 
Refining Company, Sinclair, Wyo.; 
and “Application of Short Wave Radio 
Communication to Maintenance Prob- 
lems.” by a representative of Standard 
Oil Company (Indiana), Casper. R. E. 
Howe, manager, Sinclair Refining Com- 
pany, Sinclair. Wyo.. will be chairman 
of the Friday technical session. 


Panel on Labor 

The Industrial Relations program 
on Thursday, September 24, will in- 
clude a panel discussion of current 
labor topies. F. M. Butler, industrial 
relations director, Cities Service Oil 
Company, Bartlesville. Okla, will be a 
principal speaker. Chairman of the 
labor session will be F. L. Hutton, in- 
dustrial relations and safety advisor, 
Socony-Vacuum Oil Company, Ine., 
Casper. Oiher speakers and topics will 
be announced. 


ACS 


The progress of the petrochemicals 
industry since World War II and the 
outlook for the industry’s further 
growth was surveyed in a_ two-day 
symposium which highlighted sessions 
of the American Chemical Society’s 
Division of Petroleum Chemistry in 
Chicago during the Society's 124th 
national meeting, September 6 
through 11. 

Twenty-one papers by leading pe- 
troleum chemists from many sections 
of the country were presented in the 
symposium on “Petrochemicals in the 
Postwar Years.” 

Arthur L. Lyman, vice president 
and director of laboratories of the 
California Research Corporation is 
chairman of the Petroleum Division, 
and Dr. Alex G. Oblad, director of 
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BOLTED FOLLOWER 
NO THREADS 


AND YOKE ARE 
LONGER-LIVED 


TO CORRODE 


STAINLESS STEEL 
RINGS AND 
FACES ARE 


These hyper-husky, small forged carbon or alloy steel 
gate valves come in sizes from 4” to 2” inclusive... with choice of rising stem 
with yoke (shown), or with inside screw ... and with choice of bonnet joints 
either gasketed or metal-to-metal. Pressure range: 2,000 Ib. at 100°F. — 380 

Ib. at 1,000°F ... if any higher, specify List 990. Send for Catalog 10. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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chemical research of the Houdry Proc- 
ess Corporation, Marcus Hook. Pa.. is 


secretary. 


IN THE FUTURE 


American Institute of Chemical 
Engineers, Fairmont and Mark 
Hopkins Hotels, San Francisco. 

15-16 American Petroleum Institute (Execu- 

tive Committee), Greenbrier 

gg White Sulphur Springs, 


. Va. 
16-18 National Petroleum Association (5ist 
H di janes Meeting), The Traymore, 
Atlantic City. 
ar inge 21-25 Instrument } of America (8th 
National Instrument Conference 


RECTANGULAR CLARIFIERS spat Sherman and 
Morrison Hotels, Chicago. 
f fi 24-25 Western 
tion (Regional Meeting), Henning 
or retinery waste water Hotel, Casper, Wyo. 

American Society of Mechanical 
Engineers, Petroleum Division 
(Annual Petroleum Mechanical 
Engineers Conference), Rice 
Hotel, Houston. 

27 to American Society for Testing 

Oct. 2 Materials (Committee D-2), 

Shoreham Hotel, Washington, 


California Natural Gasoline Associa- 
tion (28th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 
11-17 Progress Week. . 
National Safety Council (Annual 
Congress), Conrad Hilton, 
Congress, Morrison, Sheraton, 
Chicago. 
22-23 Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, El Dorado, Ark. - 
23 Natural Gasoline Association of 
America (Regional Meeting), 
Blackstone Hotel, Tyler, Texas. 


‘ . | NOV. | 

2-4 American Oil Chemists’ Society (27th 
Fall Meeting), Sherman Hotel, 
Chicago. 

2-6 American Institute of Electrical 
Engineers (Fall General Meeting), 
Muehlebach Hotel, Kansas City, 


Mo. 
9-12 American Petroleum Institute (33rd 
| Annual Meeting), Conrad Hilton 
| Hotel and Palmer House, Chicago. 
| 1920 Third Annual Instrument Short 
Course, Los Angeles Harbor 
Junior College, Wilmington, 
Calif. 
Natural Gasoline Association of 
America (Regional Meeting), 


Close-up of a Hardinge 57° x 150’ Rectangular Clarifier handling oil water separation Herring Hotel, Amarillo, Texas. 
2% to American Society of Mechanical 


and sludge removal from 107,000 barrels of waste daily in a California refinery waste 
water treating plant. Dec. 4 
a otel, Yew Tork. 


21 


13-16 | American Institute of Chemical 
Engineers (Annual Meeting), 


The Hardinge Rectangular Clarifier solids or sludge, making the water Jefferson Hotel, St. Louis. 
has been found to be the answer to the — sufficiently clean to permit disposal me ny 
America (Panhandle-Plains 
directly into nearby streams. Also, the Regional Meeting), Herring 


Hotel, Amarillo, Texas. 


refinery waste water disposal problem 


by a number of oil refiners in differ- my ohne Ye for the sludge is only — 
ent parts of the country. One or more a fraction of the size of that required 1954 | 
for the unclarified waste water. Fur- 18-22 American Institute of Electrical 
of these units installed in the effluent | ns ail , Engineers (Winter General Meet- 
ther, the oil skimmed from the surface ing), Statler Hotel, New York. 


waste water channel of an oil refinery : 
an be reclaimed and sold. 30 Har PED. 

emove surtace oil almost com- dinge units are now in operation at oil 15-17 American Petroleum Institute 
| Lubrication Committee) 


pletely and most of the settleable refineries in this country. Sheraton-Cadillac Hotel, Detroit. 
: 26 | Natural Gasoline Association of 
| America (Permian Basin Regional 
Meeting), Lincoln Hotel, 
Odessa, Texas. 


i- 5 | American Society for Testing 
| Materials (Spring Meeting. 
Shoreham Hotel Washington, D.C. 
8-10 | American Institute of Chemical 


Engineers, Statler Hotel, 


COMPANY, INCORPORATED Washington, D.C. 


15-19 | National Association of Corrosion 
Engineers (Tenth Annual Con- 
ference), Municipal Auditorium, 


YORK. PENNSYLVANIA ° 240 Arch St. ° Main Office and Works Kansas City, Mo. 
New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco = . 
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4y BURGESS-MANNING 


EXPLOSION RESISTANT 
Engine Exhaust Snubber 


PULSATION SNUBBER 


Eliminates Gas 


— Burgess-Manning has designed a versatile line of Noise and Pulsa- 


tion Snubbers, also Combination Air-Cleaner Snubbers, for engines 
and compressors to meet the exacting noise control and surge con- 
trol needs of the petroleum and chemical industry. For example, 
here is how Burgess-Manning Snubbers can be effectively used in 
a compressor installation: 


Eliminate gas pulsation in compressor piping systems which 
often results in excessive vibration, material fatigue, and loss 
of efficiency. 


Vv) Reduce noise from exhausts of internal combustion engines 


..+ combine exhaust quieting with resistance to explosion. 


Clean intake air, prevent noise, and control suction line pul- 
sation on engines driving compressors. 


CHICAGO, ILLINOIS © LIBERTYVILLE, ILLINOIS © REPRESENTATIVES: HOUSTON © TULSA * LOS ANGELES © ST.LOUIS *« NEW YORK 
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BURGESS=-MANNING COMPANY | 
1203 Dragon Street 7 
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Information on Advertised Products 


SAVE TIME... 


(Al) Neroha Corp Opp 297 

Co 18 By the free and convenient Reader Service Postcards on opposite 
ee ee nrg Co we page. Circle on the card the identifying key number listed below for 
(A6) Aluminum Company of America bb-67 each advertisement in this issue on which additional data are desired. 


(A7) American Brass Co I 
(AB) American Cyanamid Co l T’s FAST, CONVENIENT, CERTAIN 


(A9) American District Steam Cx 1” 
American Locomotive Co 256-299 
(All) American Recording Chart Co 2% (H6) The Globe Co 05 (P9) Pittsburgh Corning Corp Insert 128-129 
(Al2) American Sand-Banum Co 279 Claud S. Gerdon Co 283 (P10) Pittsburgh Lectrodryer Corp 
(Bl) The Aanin Co 4 (H8) Graver Tank & Mig Co 70 (P11) Platecoil Division 
(B2) The Arrow-Hart & Hegeman Electric Co..281 (H9) J. W. Greer Co 14.195 Tranter Manufacturing, Inc .. 268 
(B3) Atlantic Refining Co 4.45 (HIO) Grinnell Co 32. (P12) Plibrico Co odes 
(B4) Attapulgus Minerals & Chemicals Corp. 173 (HIN) The Griscom-Russell Co 72 (Ql) The William Powell Co we 2 
(B5) Aurora Pump Co 297 (H12) Gunite Concrete & Construction Co x29 (Q2) The Pressed Steel Co —S | 
(B6) Austin Brothers Steel Co $25 (Q3) J. PF. Pritchard & Co er 
( ) F. Pritchard & Co 
(J1) Hammel-Dahl Co (G5) Procon Incorpo 32.133 
(B7) The Babcock & Wilcox Co 12-13. (J2) Hammond Tron Works % il Cover 
(BB) The Babcock & Wilcox Co (J3) Hardinge Co 24 
Tubular Products Division 1849 (J4) The Harshaw Chemical Co 
(B9) Badeer Manufacturing Co 7 (J5) Hetherington & Berner, Inc 310 (Q7) R-S Products Corp ee 
(BIO) Bailey Meter Co 149 ( J6) Hills-McCanna Co 291 ( ) Reading-Pratt & Cady Division 
(Bil) Barco Manufacturing Co 27 (J7) Houdry Process Corp 152 American Chain & Cable Co e 265 
(B12) The J. B. Beaird Co lasert 300-901 (J8) The Howe-Baker es Opp. 192 (Q9) Red Jacket Co 305 
(Cl) Bete Foe Noesle Inc 209 (J9) Hydrocarbon Research, Ine 168 (QIL) The Refinery Engineering Co 251 
(C2) Bethlehem Steel Co 263 i (Q12) Republic Steel Corp 59 
(C3) W. H. & L. D. Ber 7 P (R1} Republic Steel Corp 202 
(C4) Bigelow-Liptak Corp 73 ($10) Ingersoll-Rand 261 (R2) Research Reports $26 
(C3) The Bird-Archer Co 290) America (R3) Revere Copper and Brass Inc 
108) Black. Sivalls & Bryson. Inc 343 ) Internationa ngineering, Ine 24 (R4) The Ridee Tool Co 260 
(C7) Blaw-Koox Co 269 (K2) International Exposition Co 248 (R5) Rochester Manufacturing Co ..325 
(CB) Blaw-Kaox Co wl (R6) W. S. Rockwell Co 321 
(C9) Blaw-Knox Co 413 (K3) The C. O. Jelliff Mfe. Co 275 (R7) Rockwell Manufacturing Co Insert 64-65 . 
(C10) Bonney Forge & Tool Works 181 (K4) Jereuson Gage & Valve Co 326 (RB) Rockwood Sprinkler Co .. 169 
(Cit) C. F. Braun & Co 137 (K5) Jet-Lube, Inc 126 (R9) Rockwood Sprinkler Co 267 
(C12) Bridger port Brass Co 235 (K6) Johns-Manville Mw (RIO) Roots-Connersville Blower Corp 287 
(Dl) The Bristol Co 18-19 x (RIL) Russell & Stoll Co 63 
(D2) The Brown Fintube Co IV-Cover 
(D3) Buell Engineering Co 172 (K7) Keasbey & Mattison Co 246 . 
(D4) Bureess-Manning Co 255 (K8) C. M. Kemp Mfg. Co 2b (st) Gs 310 
c (K10) Kieley & Mueller, Inc — 
8) 2 oville Manufacturing Co PP. 
( "Fittines Co (RI) Keck Engiacerine Go Opp 9 t f Am 
he alve Manufacturing Co 53 (S7) Shell Oil Co, 
(D9) Chase Brass & Copper Co 183 (L1) Ladish Co . Opp. 160 (S8) Sims Pump Valve Co 313 
. r PP (L2) Warner Lewis Co wl (S9) A. O. Smith Corp 140-141 
(DIO) Chemical Cottruction Corp 
(Dil) Cities Service Co Liston-Becker Instrument Co 304 (S10) Solvay Process Division 
(D2) Clark Bros. Co 46.37 (L4) Lukens Steel Co “ Allied Chemical & Dye Cor 82 
(Bl) Clark Equipment Co BY (L5) The Lummus Co 41 (Stl) Southern Engine & Pump = 275 
(E2) Cleton Ltd 504 (L6) The Lummus Co 264 (S12) Standard Ohl Company of Calif $1 
Commercial tron Works 153 (TI) & oO 296 
P (B4) The Continental Supply Co Opp 97 (L7) Maintenance Engineering Corp 83 (T2) Stratford 7 Corp PP 65 
(E5) The ¢ B 126-1 ! 
: coper-Dessemer orp «hte (L8) Manning, Maxwell & Moore, Inc 46 (T3) Sere Carlisle 7 
ve artey (14) Struthers ells Corp 
11) Arthur G cKee & Co 2 
(E9) Croll-Reynolds Co (L12) Metal Goods Corp m= T 
(B10) Crouse-Hinds Co (M1) Metal Textile Corp 108 (T6) lavlor Forge & Pipe Works 
(Ell) Wo Curtin & Co (M2) Mico Products Co 321 (T7) Taylor Lostrument Companies 118-119 
» (M3) Midwest Piping Co g (T8) The Terry Steam Turbine Co Opp. 129 
. » (M4) Mine Safety Appliances Co 69 (T9) Texas Employers Insurance Assoc. .Opp. 128 
(B12) Davis Engineering Corp $17 (M5) Mixing Equipment Co 86 (TIO) Texas Metal Fabricating Co 145 
(Ft) The al Corp 185 (M6) Mundet Cork Corp 20g (Til) Texas Pipe Bending Co 57 
(F2) Dean Brothers Pumps, Ine 295 (M7) Murray Iron Works Co 309 (T12) The Timken Roller Bearing Co 
(F3) Dean Hill Pump Co ‘ (U1) Tedd Shipyards Corp 161 
(FP4) De Laval Steam Turbine Co 245 N (U2) Tracerlab Inc 327 
(F5) Dempster Brothers, Inc Ib (M&) National Airoil Burner Co 29 (U3) Tretolite Co 68 
(F6) John Dollinwer, Jr., Ine 3 (M9) National Foam Systems, Inc 280) : 
(F7) F. Drew & Co 188 (M10) National Tube Division U a 
(FB) E. 1. du Pont de Nemours & Co 4H United States Steel Corp 27 (U4) United States Steel Corp 34-35 
(F9) FE. L. du Pont de Nemours (M11) The New York Air Brake Co 75 (U3) The t 5. Stoneware Co : 
& Co Insert 288-289 (M12) W. H. Nicholson & Co 294 (U6) Universal Oil Products Co 33 
(FIO) The Duraley Co (NI) Nitrogen Division Vv 
Allied Chemical & Dve Corp 20) (U7) The Van Dorn Iron Works Co 275 
(FIL) The Eagle-Picher wo (U8) Victor Products Corp 285 
(P12) Earl Paine ( Norris, Manufacturer. Ine wi2 (U9) Visco Products Co 177 
(G2) Eco Engineering Co 247 w 
(G3) Elliott Co I Cover (N35) Oakite Products m 21 (U1l) W-K-M Company 
(G4) Elliott Co on (N6) The Ohio Steel Foundry Co 19 (U12) Wallace & Tiernan Products, Inc 408 
(G5) Engineering Corporation of America 278 (N7) Oil Well Supply Division (V1) Walworth Co Opp. I6l 
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What's New in Manufacturers’ Literature 


Steam Generators 


A new catalog describing Superior 
Water Tube Steam Generators has been 
issued by Superior Combustion Indus- 
tries, Inc. It contains data and specifica- 
tions for completely factory assembled 
units in nine sizes, ranging from 5300 
to 33,000 pounds of steam per hour. For 
pressure up to 400 psi, the units are de- 
signed to provide fully automatic 4ring 
with oil, gas or stoker-fired coal. 


Circle No. 1 on Postcard 
Furnace Black 


“Witco Continex FEF (Fast Extru- 
sion Furnace Black) in natural and 
chemical rubbers” is a new bulletin 
made available by Witco Chemical Com- 
pany. Published in standard and metric 
system versions, the booklet covers the 
properties of Continex FEF, as com- 
pared with competitive FEF blacks, in 
natural rubber, regular GR-S, low- 
temperature GR-S, butyl, hycar and 
neoprene (types GN and W). 

Circle No. 2 on Postcard 


Jet Cleaners 


A new eight-page bulletin on hydrau- 
lic jet cleaners, operated by ordinary 
steam and cold water lines, has been 
issued by Sellers Injector Corporation. 
It explains the functions of this heavy 
duty cleaning method and lists the many 
applications in both industrial and food 
processing fields. 


Circle No. 3 on Postcard 


‘USE THESE CARDS 
Get” 
COPIES OF CATALOGS 
= And for More © 
Information on 


™ NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE 


Circle on one of the cards at 
ight the identifying numbers 
of each new equipment and 
catalog item or advertised 
product on which you want 
more information. Print your 
name and address plainly. 
Tear out and mail card. 
That's all there is to it. No 
postage is required if card is 
mailed in U.S.A. Your re- 
quest = be ee 
promptly to compa 
uss and the reply will 
come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 


convenient Reader Service Postcards on this 


ge. Just circle the number on 


the card corresponding to the number of the item in which you are interested. 


Packings Installation 


_ Proper installation and care of pack- 
ings are explained in a catalog published 
by the Mechanical Goods division of 

nited States Rubber Company. In ad- 
dition to information concerning what 
packings should be used on various in- 
Stallations, the catalog contains metric 
engineering tables and conversion charts 
for both centrigrade and Fahrenheit 
temperatures. There is also helpful data 
on maintenance of rod and plunger pack- 
ings and gaskets. 


Circle No. 4 on Postcard 


Aldehydes 


Aldehydes, a highly reactive famil 
of chemicals used in many branches o 
the manufacturing and process indus- 
tries, are described in a new 36-page 
book published by Carbide and Carbon 
Chemicals Company, a division of Union 
Carbide and Carbon Corporation. Dis- 
cussed in detail are the 14 aldehydes 
that are now sold in commercial quan- 
tities by the company. Information on 
other aldehydes that are available in re- 
search quantities is also included. 
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What's New in Manufacturers’ Literature 


Caustic Soda 


“Caustic Soda” is a new 64-page man- 
ual made available to users of caustic 
soda and others whose work involves 
caustic soda by Columbia-Southern 
Chemical Corporation. Compiled by 
Columbia-Southern’s technical staffs, the 
volume gives a detailed history of this 
basic chemical. 

Chapters are devoted to caustic soda 
roduction and uses, methods of manu- 
acture, forms and grades, shipping and 
handling, comparative economics of 
solid and liquid caustic. A technical data 
section includes valuable tables and 
charts, outlines the properties of caustic 
soda, provides complete data on meth- 
ods af analysis and mixing caustic soda 
solutions. 


Circle No. 6 on Postcard 


PETROLEUM REFINER Reader Service Postcard—Sept., 1953, Issue* 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 


Pipe Fabrication 


Fabrication of pressure piping for in- 
dustrial use is the subject of a 16-page 
brochure just released by the Western 
Piping Supply division of The Lummus 
Company. Fitled “Meet Western Pipin 
Supply,” the booklet takes the form o 
a pictorial tour of the company’s East 
Chicago, Ind., fabricating plant. Pic- 
tured and described are shop facilities 
and steps taken in producing prefabri- 
cated piping for the power generation, 
petroleum refining, pipe line transmis- 
sion, chemical and heavy industries. 
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Valve Data 


One of the most complete and compre- 
hensive valve catalogs ever published is 
being distributed by The Lunkenheimer 
Company. Featured in its 506 pages are 
a special 24-page valve selector guide 
and over 100 pages of reference data. 
The book describes Lunkenheimer’s line 
of steel, iron and bronze valves and lu- 
bricating devices, boiler mountings, 
cocks and other products, including the 
new “Non-Slip” handwheel. 

The thumb-indexed valve selector 
guide groups valves according to the 
pressure classifications, enabling engi- 
neers to find specifications, reference 
data and code requirements for any 
Lunkenheimer valve in a matter of sec- 


onds, 
Circle No. 8 on Postcard 


Industry Interest 


Four articles of interest to those in 
the petroleum, chemical and power fields 
are contained in American comotive 
Company’s “ALCO Products Review, 

mer 1953.” Featured article is on 
the Edmonton, Alberta, installation of 
Canadian Chemical Company, affiliate 
of Celanese Corporation of America. 
Another feature describes the new cool- 
ing —- being installed in Washing- 
ton, D. C., to serve government build- 
ings. Other articles are on the pulverized 
lignite-burning Neal Station of the Cen- 
tral Power Electric Cooperative, Inc., 
N. Dak., and the industrial applications 
of mass spectrometry. 


Circle No. 9 on Postcard 


Crystal Urea 


The chemical and physical properties 
of crystal urea (carbamide) are pre- 
sented in a new booklet issued by the 
Nitrogen division, Allied Chemical & 
Dye Corporation. Possible new uses of 
this chemical are listed in addition to 
present applications. Data on solubility 
and specific gravity of solutions is also 


included. 
Circle No. 10 on Postcard 
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Equipment News to Get New Look 


When Petroleum REFINER began publishing ex- 
actly 30 years ago last month, and became the only 
business publication exclusively devoted to the proc- 
essing branch of the oil industry, its Editors announced 
that one of its editorial features would be brief 
descriptive items about new equipment. They recog- 
nized that it took men, with brains, AND money AND 
equipment to do the job. 

They realized, too, from inquiries among refining 
personnel, that they were highly interested in infor- 
mation on new refining equipment, provided it wasn't 
just a “puff published because the maker was an 
advertiser! For strangely enough, that sort of thing 
had happened, even in respectable business publi- 
cations! 

So for 30 years the new equipment pages of 
Petroleum REFINER have presented information on 
new equipment and services used in the refining in- 
dustry, and improvements on old equipment. 

Usually these items have been published with a 
minimum of editing, as they come from the manu- 
facturer. As time passed, it became apparent that 
Petroleum REFINER readers are more interested in 
the presentation of new equipment information from 
the standpoint of its application as a refinery, natural 
gasoline plant or petrochemical plant tool. Editors of 


Petroleum REFINER have decided that this depart- 
ment was important enough to warrant its being 
made a major assignment to a special Editor. So 
William G. Dudley, coming to the Petroleum RE- 
FINER staff from Dow Chemical Company, has as his 
Number | assignment the handling of the new equip- 
ment section of this publication. He is a graduate 
chemical engineer with a particular flair for equip- 
ment. Elsewhere in this issue his education and 
practical experience are given. 

His "handling" will not be simply the selection of 
items to be included in the new equipment section. 
He will study them from the standpoint of their 
application to this industry, revise them when neces- 
sary to show that application, secure additional in- 
formation when it appears to be needed, and present 
the information from an engineering and operation 
standpoint. 

The practice of using a post card with numbers 
on it corresponding to the items published so that 
a subscriber can ask for further information with a 
minimum of difficulty will be continued. In the first 
six months of this year 15,219 inquiries on either new 
equipment or for further information on products 
advertised in Petroleum REFINER, have been for- 
warded to the manufacturers as a result of the in- 
quiries received on these cards. 


What's New In Equipment . . . 


Unique Sonic Detector 


Ihe Marsh Serv- 
iceman Soundscope 
isa handy new tool 
designed specifically 
for locating and 
diagnosing troubles 
through the medium 
of sound, Developed 
by Marsh Instru 
ment Company, it is 
based on proved scl 
entific principles and 
engineered to “a high 
degree of efficiency.” 
The manufacturer 
claims it is an excel- 
lent time and money 
saver in detecting 
and “pin pointing” 
imperfections in all 
types of mechanical 
equipment 

The 
leaking valves, defec- 
tive bellows, wrist 
pin and bearing 
knocks, piston slaps, 
grinding gears, valve 
noises, turbulence, 
and a great many 
other mechanical difficulties can be de 
tected and identified 


sounds of 
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The 


consists 


Perroteum REFINER 


Marsh 


ot 


Serviceman 
an ear-prece containing 


Soundscope 
a 


sound-box and transmitter, with a sensi- 
tive diaphragm capable of picking up 
sounds which cannot be heard by the 
human ear. It amplities them until they 
are clearly audible 

Simple, compact and easy to use, this 
instrument comes packed in a_ plastic 
carrying case. It is particularly well- 
suited for use by steam fitters, mainte 
nance men, cnyineecrs, servicemen, me 
chanics, inspectors, and mechanical 
trouble-shooters in all industries 

The manufacturer describes it this 
way: “What the stethoscope is to the 
doctor, the Serviceman is to the trouble- 
shooter.” 

This item supplements Marsh Instrument 

Company data on pages 706-707 of The Re- 

finery Catalog, 20th Edition. 


Circle No. 11 on Postcard 


Fixture Installation 


Methods of installing or relamping 
any of its new EV series explosion 
proof and weather resistant lighting fix- 
tures are explained in a new bulletin 
published by Crouse-Hinds Company. 
The folder also includes components 
and performance data of the series, 
which has been designed for use at loca- 
tions made hazardous by concentrations 
of ethyl ether vapors or gasoline, petro- 
leum, naphtha, alcohols, acetone or natu- 


ral gas. 
Circle No. 12 on Postcard 
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lems —a few of which are shown on 
these pages—call for specialized facilities 
and years of er perience, 
Here at Alco you will find a large measure 
of both. You will find experience gained 
through many years of designing and fab- 
ricating heavy metal equipment for petro- 
leum, chemical, power and manufacturing 
companies all over the world. 


to industrial prob- 


You will find modern equipment and ma- 
chines, many of them designed and built 
by Alco, capable of meeting almost every 
conceivable type of metal-fabricating re- 
quirement—facilities operated by skilled 
craftsmen, and applied by designers and 
engineers fully aware of industry’s needs. 
If you have a difficult metal-fabricating 
problem —a problem that challenges the 
imagination, that points to new equipment 
or offers new opportunities to cut produc- 
tion costs—we invite you to let Alco’s facil- 
ities and experience produce the answer. 

Contact your nearest Aleo Products Sales 
Engineer in New York, Chicago, Los 
Angeles, Kansas City, Houston, Tulsa, 
Beaumont, or write direct to Dunkirk, N.Y. 


ALCO facilities 


Answers 


TUNNEL INTERLININGS furnished by Alco in cold-rolled, carbon- 
silicon steel sections 40 ft long and 10 ft 6 in. in diameter will reinforce 
the outlet end of New York City’s new $44,000,000 deep-rock East 
Delaware Water Supply Tunnel. Held to close dimensional limits, 
electric fusion welded throughout, they are the latest of many special 
piping sections fabricated over the years by Alco for New York 
water supply projects. 
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and experience 


New Industrial Problems 


produce... 


GIANT LATHE at Alco’s 3l-acre Dunkirk plant finishes and 
faces both flanges simultaneously on steel pipe up to 41 in. in 
diameter! Special machines like this, many of them Alco de- 
signed and all guided by the skilled hands of veteran craftsmen, 
help Alco solve the toughest of metal-fabricating problems. 


ALCO 


STEEL "CANS" FOR JET ENGINES, mass-produced by Alco, are 
carefully engineered to meet strict Air Force specifications. 
Example: they must “provide a barrier against the entry of 
water, dust, air and moisture without the aid of separately 
applied sealing compounds or materials.” 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 


“UNI-BUNDLE UNITS," with their spe- 
cially fabricated steel headers, demon- 
strate the versatility of Alco Aircoolers. 
Vertical partitions welded in the headers 
allow several different vapor or liquid 
streams to be handled in a single tube- 
bundle. Here, for example, at a large 
Southwestern natural gasoline plant, the 
Alco Aircooler at right not only cools the 
oil but also condenses the overhead vapor 
from the stream. 


September, 1953 


"TRAIN" HEAT EXCHANGERS, designed 
and built of nickel steel by Alco for the 
Tennessee Gas Transmission Company's 
new gas processing plant (the world’s 
largest) at Gabe, Kentucky, helped cut 
both installation and operating costs. 
Their flange-to-flange construction mini- 
mized the amount of connecting piping 
required, while their huge size (42 in. in 
diameter, 150 ft long) assured maximum 
processing efficiency. 


PeTroLeUM REFINER 


SPECIAL ALCO FLEX-TUBE EVAPORA- 
TORS at the Carolina Power and Light 
Company’s new 150,000-kw plant at 
Goldsboro, N. C., produce vapor con- 
taining not more than 0.5 parts per 
million of mineral solids, hold make-up to 
less than one-half of one per cent. With 
its patented Flex-Tube construction, this 
Alco evaporator offers industry a positive- 
acting thermo-mechanical descaling de- 
vice for straight-tube installation. 
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RIGID means most service for your money! 
4 


Never before one so easy to carry - 
easy to put on pipe... 


4P Geared 
Pipe Threader 


@ If you've rassled with old-stvle geared thread- 
L ers, you'll go strong on this Rigarp 4P. It’s 
got balanced loop handles—a cinch to carry 
and to swing onto pipe. Mistake-proof work- 
holder sets to size before it’s put on pipe—only 
1 screw to tighten. Easy upkeep—drive pinion 
in oilless bronze bearing; safe enclosed gear. 
4 sets of 5 high-speed steel dies, ’’, 3’’, "’, 
4”; ratchet handle. RttntD Universal Drive 
Shaft available — also 4P for conduit. Buy 
worksaver 4P at your Supply House. 


THE RIDGE TOOL COMPANY 
ELYRIA, OHIO 


Work-Saver Pipe Tools” 
= 


Expanded Hoist Line 


Fifty-five different models and sizes 
of spur gear hoists have been added to 
the Coffing Hoist Company line. Among 
the types and sizes added are the 14 
multiple chain models in 3- to 25-ton 
capacities, left above, and the 11 army 
type trolley hoists in '4- to 10-ton ca 
pacities, right 

For specialized applications there are, 
besides the ones shown above, low head 
room hoists, 1% to 24 tons, Clevis con 
nected hoists, 4 to 10 tons, and extended 
hand wheel hoists from '%4 to 3 tons 

In the army and low headroom mod 
els, the hoist is an integral part of the 
trolley, which may be plain or geared; 
this design permits hoists to work 
where lack of headroom prohibits the 
use of standard units. Clevis-connected 
hoists are applicable whenever speed 
and efficiency are desired but headroom 
prevents the standard hoist and trolley 
hookup. Extended handwheel hoists are 
desirable for handling hot materials, 
large bulky loads or whenever there ts 
a danger of seratching highly polished 
surtaces with the hand chain 

This item supplements Cotfing Hoist Com- 

pany data on pages 304-305 of The Refinery 

Catalog, 20th Edition. 


Circle No. 13 on Postcard 


Gas-Shielded Arc Welder 


\ new consumable-electrode gas- 
shielded welder has been announced by 
General Electric Company's Welding 
department. The equipment consists of 
three main components: a self-regulating 
motor-generator type welder, a_ pistol 
like electrode holder, and an electronic 
wire electrode drive unit. The welding 
generator, which is rated at 450 amperes, 
has a rising volt-ampere characteristic 
This feature, according to the manufac- 


PerroteuM REFINER—Vol. 32, No. 9 


| NEW Equipment . . . 
— 
| 
} | 
| 
| 
\ 
- 
- 
: 
260 


~ a NEW LINE of Ingersoll-Rand pumps 


* FOR MEDIUM-DUTY REFINERY AND PROCESS SERVICE 
* WITH “HEAVY-DUTY” FEATURES 
*» FOR EXTRA DEPENDABILITY 
* WITH REDUCED MAINTENANCE 


This line of new single-stage, vertically split pumps incor- 
porates many important design features formerly available 


' only in larger, more costly heavy-duty units. 

Class AFL pumps feature a heavy steel casing with Series 
300 A.S.A. raised-face flanges. The single-suction impeller, 


specially designed to handle volatile liquids, is attached to 

the ground and polished shaft with the same positive lock- 

SIZES: ing device used in heavy-duty pumps. A hooked-type shaft 
1, 14%, 2 and 3 inches sleeve, sealed against leakage, permits uniform expansion 


high 
CAPACITIES: at high temperatures 
20 to 550 gpm The deep, water-cooled stuffing box can be arranged for 


either conventional packing or for a mechanical shaft seal, 

PRESSURES: as desired. Equipped with gear-type couplings, AFL pumps 

alate are suitable for either motor or turbine drive. Call your 

TEMPERATURES: nearest I-R representative for complete information — or 
to 500° F write for Bulletin 7277. 


Ing ersoll-Rand 


CAMERON PUMP DIVISION 
11 Broadway, New York 4, New York 


943.10 


Compressors » Turbo-Blowers « Vacuum Equipment ¢« Rock Drills « Gas and Diesel Engines » Air and Electric Tools 
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WILLIAMS-HAGER 
FLANGED 
CHECK VALVES 
WILL ELIMINATE 
COSTLY, DANGEROUS 
WATER HAMMER 
IN YOUR PLANT 


WRITE FOR YOUR 


NEW 


Don't let dangerous water hammer 
wreck the piping system in your 
plant. Learn the cause, effect and 
control of this costly nuisance. 


Pars 
THE WILLIAMS GAUGE CO., INC. 
1640 Pennsy!vania Ave., Pittsburgh 33, Pa. 


MAIL THIS COUPON TODAY. 
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turer, makes the 


pletely elt regul 

holder contams knurled teed rolls for 
pulling the electrode wire from a spool 
mounted in the wire drive unit. The 
kinking of the wire is eliminated inas- 
much as it 1s pulled instead of pushed 
through the gun. Wire trom .030 to 093 
inch im diameter can be used. Gas flow 
and wire teed are both controlled by a 
trigger on the gun. ¢ woling ot the elec 


s rated at 400 


inucus water 


contact, up, which 1 
anmipe is done by cont 
flow through the gun. The welder is 
recommended by the manufacturer for 
the welding of aluminum, stainless steel, 
magnesium, and other alloys 


trical 


res de 


copper, 
This item supplements General Electric Com- 
pany data on pages 492-493 of the Refinery 
Catalog, 20th Edition 
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Safe and Practical Sky-Hook 


Replacing a light 
bulb in relatively in 
accessible spots 1s 
one of the many jobs 
easy with The 
Valk lowne Man 
ulacturmg Compa 
Hydro Sky-Lift 
crane truch The 
boom, a gigantic ar 
ticulated arm, can 
hit 500 pounds safely 
at any point within 
the upper halt of a 
sphere % teet im ra 
dius, measured from 


made 


y's 


the pivot poimt of 
the boom attach- 
ment. From the Yale 
crane truck, which 
serves as a solid 
base, the boom can 
stretch to a working 
hemht 34 feet trom 
the ground 
At the end of the boom are “crow’s 
nest,” either one or two, each large 
enough to permit a man to work com 


fortably. The “nest” is fitted with a set 


i ntrols which are hydraulically op 
erated to provide positive and smooth 
action at any degree and im all direc 


Light Saw Attachment 


\ cam 


ation saw attachment has been 


developed by E-Z Way Lool Company 
to convert the rotary power of an elec 
tric drill to a thrust-action saw. The 
cam action eliminates the use of gears 


The new tool can be attached directly 
to anv heavy duty electric drill for fast 
cutting of metal, including stainless steel, 
transite, masonite, lath or 
Fach revolution of the 
power drill is turned into a 7x-inch 
stroke by the cam action of the saw 
Specially-designed blades make starting 
Z saw uni 


plaster, nails 
other materials 


holes unnecessary, but the F 


PETROLEUM 


tions 

Hydro Sky-Lift ts mounted on a 
heavy duty chassis equipped with spe- 
cially designed hydraulic over-the-side 


outriggers for stability 


Circle No. 15 on Postcard 


versal chuck also permits the use of 
anv make of hack or key-hole saw blade 


Built of cast aluminum and _ special 
alloy steel, the attachment is light, easy 
to handle and weighs only three and a 
half pounds. An adjustable guide han- 
dle permits sate, efficient work in nor- 
mally imaccessible spots 


Circle No. 16 on Postcard 


Pipe Insulation 


\ new me-pIece molded tine vlass 
fiber pipe imsulat has been announced 
by Gustin-Bacon Manutacturing Con 
pany Called Ultratine Pipe Inst 
lation, it is “set apart trom other pipe 
covermzs by many unusual and dif 
ferent features.” 

Exceptional thermal efficiency: K fac 


tor is considerably lower than that of 


nventional pipe covering.” 


“any ¢ 

Light weight: The new product is 
four to ten times lighter than any other 
on the market 


It can quickly and easily 
snap over the 


Flexibility 
be spread at the 
pipe 

Resilience: It quickly snaps back into 
its original cylindrical shape when ap- 
phed over pipe 

Non-breakable: Because it is flexible 
and resilient, the new insulation will 
not break, powder, crumble, bend out 


seam to 
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Economy Where Cou 


Pur this fastener team to work in bolting applications where temperatures and pressures 
run high, and you can count on economical service, with a minimum of down-time. 

The Bethlehem Continuous-Thread Stud, used with two Bethlehem Quenched Nuts, 
makes an economical combination for high-temperature, high-pressure bolting, because 
of the way it resists premature fatigue failure. 


Bethlehem Continvous-Thread Stud 
The Bethlehem Continuous-Thread Stud gives long service because it minimizes stress- 
concentrations. There being no point of thread-runout on the stud, stresses cannot con- 
verge at any one point to Cause premature failure. Instead, they are well distributed along 
the working length of the stud. The stud, made from carbon or alloy steels, is furnished 
either plain or heat-treated 
Bethlehem Quenched Nut 

The Bethlehem Quenched Nut is made from 0.40 to 0.50 carbon steel by a process of 
forging and extruding hot steel in a forming die. It is then quenched and tempered, 
providing the nut with sufficient strength to develop the full strength of any stud or bole 
with which it may be used. 

The Continuous-Thread Stud and the Quenched Nut come in a full range of sizes. 
A letter or phone call to the nearest Bethlehem office will bring you full information. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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EXPERIENCE... Lummus' skill was achieved in designing 
and erecting upwards of 350 chemical plants all over 
EXPERIENCE TO WORK TODAY. — the world. It took an experienced hand to create this 
job done under the critical press of wartime. Other 
yeors of background experience to use in the amy 
light of today's competitive situations and 
technological advances. For example, the aetna 
modern ethylene plant shown here is one cf 
twelve Lummus projects in this field alone, 
including the world's largest unit. As a meas- om 
ure of engineering versatility, other recent SOMETHING YOU CAN 
Lummus projects are facilities for making USE. Lummus offers you 
phthalic anhydride, ethyl chloride, dichlor- competent experience in 
ethane, formaldehyde, ethyl benzene, sty- plants discussed on this 
rene monomer, isopropanol, phenol, acetone, page, as well as in mod- 


carbon block, ammonia, aliphatic and cyclic ern process units for mok- 
ing such chemicals as 


ethylene oxide, ethylene 
glycol, acetylene, chiori- 
nated hydrocarbons 
and urea. 


Ir you're thinking of new or improved chemical 
facilities, Lummus can help you. A discussion 
with us may prove profitable to you. 


THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO + LONDON © PARIS + CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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of shape or otherwise deteriorate in 
transit, in storage or on the job 

Other teatures of the insulation re 
ported by the company include: insolu 
ble in water; readily cut; clean and 
pleasant to handle; can be painted; and 
made in one-piece, six-foot lengths. 


Circle No. 17 on Postcard 


OUTLET No. I 
INLET No. | 


INLET No 2 


Double Rotating Union 


The Deublin Deu-Plex Model 1500 is 
a new double rotating air union, de 
signed to convey air to two clutches on 
the same shaft. This equipment is an- 
nounced by Deublin Company, which 
claims that the unit is interchangeable 
with present double rotating unions 

According to the manufacturer, the 
union has these features: leak-proof ait 
seal, with lapped mechanite face running 
against a lapped carbon, with both seal 
faces lapped to 3 millionths of an inch 
surface finish; new balanced sealing to 
avoid increased load from line pressure 
on seal face; minimum torque for higher 
operating speeds; lightweight, durable 
construction; maximum speed, 3500 rpm; 
maximum pressure, 150 psi. 

With the introduction of this double 
rotating unit, the company completes its 
line of rotating air umions for the petro 
leum industry. Complete information is 
available upon request. 


Circle No. 18 on Postcard 


Leak Detector 


General Electric Company's halogen- 
sensitive leak detector has been rede 
signed to permit easier detection of 
leaks in closed systems. The portable 
instrument, introduced five years ago, 
can detect a leak so small that only 
“1/100 ounce of gas will pass through 
the opening in a year.” 

In the redesigned equipment TypeH-1, 
a loudspeaker has been built into the 
control unit for audible indication of 
leaks. Also featured in the new device 
is an automatic balancing circuit to com 
pensate for changes in background air 


R-P&C Rising Stem 
Bronze Gate Valve 


Why You Can Expect 
longer, Trouble-Free Service 


@ The choice of metals used in the R-PaC Rising Stem Bronze 
Gate has a lot to do with its fine service record. The body is 
cast of high test bronze in our own foundry, the stern is high 
tensile rolled bronze, while the solid wedge and seat rings 
are nickel-alloy. 

The design is important, too. The union bonnet adds strength 
and won’t distort the valve body or threads when it is removed. 
Fluids don’t come directly in contact with the operating threads 
and the rising stem shows position of the wedge. It’s easy to 
disassemble this valve where frequent cleaning is necessary. 

The No. 716 R-PaC Bronze Gate Valve is made in sizes |,” 
to 3”, for 200 lbs. steam pressure at 500° F; or 400 lbs. owa, 
non-shock. It is economical to buy and use. 


See your R-P&C distributor 
or write our Reading, Pa., 


AC Cc re) office for literature 


AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver 


Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 
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This 
Casting 


Casting weight 
21,000 pounds 


Shipping weight 
14,000 pounds 


Alloying Elements 
38% Ni., 18% Cr., 2% Mo. 


Record! 


I's the weight rather than the Ni-Cr content that's the record. 


We've cast many a piece with such a high Ni-Cr combination. But this represents 
the largest casting we have ever made. And it took careful scheduling of our 


entire battery of electric furnaces, with a double melt from two smaller furnaces. 


Next followed a thorough X-ray for hidden flaws with our 400,000 volt unit. 


Then rough-finishing to specifications. 


The significant fact is that this casting, the first of this size we have ever produced 
and destined for a most important high priority processing job, passed inspec- 
tion with flying colors. There was no reject here. It is indicative of the skill of our 


metallurgists and foundrymen in turning out high alloy castings. 


If you are looking for this kind of service, make Duraloy your casting source. 


ant Scottdale, Pa. Eastern Ottice: I2Eastdlst Street, New York 17 


aston Ke tleans S * Tulsa 
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contamination. Incorporated in the con- 
trol umit is a new lightweight, internal 
voltage stabilizer 

The Type H-1l detector retains the 
features in the former model, such as 
the earphone plug and the instrument 
indication of leaks. Now, however, leak 
indication can be simultaneously  sig- 
naled by means of the dial, earphone 
attachment, or through the built-in 
loudspeaker 

The detector equipment consists of a 
pistol-like “sniffer” and a 17-pound con- 
trol box about the size of a portable 
typewriter 

This item supplements General Electric Com- 

pany data on pages 492-493 of The Refinery 

Catalog, 20th Edition. 


Circle No. 19 on Postcard 


Air Motor Jack 


\ new jack developed by Joyce-Crid 
land Company will pick up a 75-ton 
load from as low as nine inches from 
the floor and lift it as much as 13% 
inches. With its Toe-Lift removed, the 
jack will lift 100 tons on top of its ram 

A ball-bearing geared screw type, the 
jack is powered by a 5 hp. multi-vane 
Ingersoll-Rand, heavy-duty rotary air 
motor. The unit features an automatic 
shutoff at both upper and lower limits 
of the ram 

The company states that the 100-ton 
air motor jacks now being manufactured 
can have the toe-lift feature added at 
anytime without altering the jack. Also, 
existing 100-ton Joyee air jacks can be 
converted for use with the new teature 


Circle No. 20 on Postcard 


Scientific Supplies 


Organized data and illustrations of 
numerous laboratory items used by 
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One of Four Rockwood Fire Hose S 


Stations at a large refinery. 


First aid for burning tanks 


The unpretentious box and tank above 
act as a first aid station for the huge oil 
tanks in the background. 

They’re one of four Rockwood Fire 
Hose Stations at a large refinery. In case 
of fire, these stations provide much- 
needed, on-the-spot protection until 
regular equipment arrives. 

The box contains a 114-inch In-line 
Rockwood Eductor, a 1'%-inch FFF 
Rockwood FogFOAM Nozzle with Fog- 
FOAM screen attached, a_ 1!¢-inch 
Rockwood FOAM Shaper and 350 feet 


Rockwood Type FFF FogFOAM Nozzle with FogFOAM 
Screen. Available for service on 1'9”, and 314” 
fire hose lines. Discharges FogFOAM, Solid FOAM 
Stream and High Velocity WaterFOG. Approved 
by Underwriters Laboratories, Inc. 


September, 1953 


of 1'5-inch rubber hose. The tank con- 
tains 125 gallons of powerful Rockwood 
FOAM liquid which, mixed with water 
and discharged through the FogFOAM 
nozzle, provides 20,000 gallons of fire- 
eating Rockwood FogFOAM. What's 
more, it remains in operation as long 


as 35 minutes—as against 4-minute 
fire protection from old style hand 
extinguishers. 

Neat, and compact, Rockwood Fire 
Hose Stations are another typical exam- 
ple of the way in which Rockwood 
engineers water to cut fire losses. 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 


PORTABLE FIRE PROTECTION DIVISION 


Rockwood Type FFF FogFOAM Nozzle with Long 
Foom Shaper. Fog OAM pattern reaches a distance 
of approximately 20 feet. Solid FOAM Stream 
approximately 45 feet. Discharges 50 g.p.m. @ 
100 psi. 
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SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

102 Harlow Street 

Worcester 5, Mass. 


Please send me _ your illustrated 
booklet on Rockwood fire-fighting 
products. 


Company 
Street 


Zone 


y City 
, State 


NEW Equipment 


chemists and allied technicians are given 
in bk. H. Sargent & Company’s 100th 


anniversary catalog. The company’s 1953 
catalog ts actually an encyclopedia, hav 
ing 1465 pawes. Copies are available to 


persons in the scientific field 


Circle No. 21 on Postcard 


what does it 


cost to cure 
als 


coil-itis in your processing tank? 


The constant care it takes to keep tanks operating 
when they're plagued with coil-itis is extremely costly. 
Downtime, and all the other maintenance time, 
slow heating and cooling ills of using old-fashioned 
pipe coils can be cured with Platecoils. 
As revolutionary as the new wonder drugs, Platecoils save as 
much as 50°: in initial cost. They take 50°. less space 
in the tank. They simplify maintenance and save 
hours of downtime, Compared to the hours it takes to 
clean and replace pipe coils, Platecoils can be cleaned 
and replaced in no time atall . . . without 
dumping the solution. 


Improved Lighting Fixture 


It costs less to cure coil-itis with Platecoils than to Cooma Hinds Comps any hi as intro- 
ros > duced a new explosion-proof lighting 


| relamp because of its light weight and 
tight construction. The new design, one 
Crouse-Hinds’ series explosion 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 
i than previous models 


ne efticrency 


The new fixture was designed to im 


PLATECOILS COST The Newcomb-Detroit Co., Grand Rapids prove its threaded connections in ordet 
LESS TO BUY, Division, has found it is less — to buy, to prevent liquids, vapors or dirt from 
install and maintain Platecoils than to entering bulb and receptacle areas. This 

INSTALL, MAINTAIN fabricate pipe coils in their own plant. vas accomplished by three male thread- 
Ask about other case histories. ings located at each of three points 

near the run of the hood: where |} d 

‘a | = globe holder are Jjomed, and where 
obe retaining ring cushioning 

casket the globe 


REPLACES PIPE COILS eS. above the threaded hitting at 
ff the 


the top of the hood to seal « re- 
ceptacle compartment. One-piece assem 
bly ot globe, holde ?, guard and reflector 


are seated against glo 
ach male Is seated securely 

a corresponding female thread 
ing rubber o-Ting gasket has been 


als is threaded high up inside of the hood 
viv to prevent leakage into the lower sec- 
tion of the fixture. Also avail: . le for 
Coil-itis — Diagnosed | vse with the new fixture are the follo 
as tank heating and ing accessories: breather, three eontaet . 


receptacle, frosted globe or half-shade 


cooling problems. 


Platecoils — the pre- This item supplements Crouse-Hinds Com- 
scription for solving | pany data on pages 326-327 of The Refin- 
pipe coil problems. ery Catalog, 20th Edition. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc. LANSING 4, MICHIGAN | Circle No. 22 on Postcard 
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BLAW-KNOX FOG SYSTEMS 


Deluge Systems, Wet Pipe Systems, Dry Here is a real fire killer . . . engineered for the hazards of this 
Pipe Systems, Water Spray and Fog 
Systems, Rate-of-Rise Sprinkler Systems butadiene tank farm, and operating on plant water pressure. 


with new improved Spray Heads, Foam 


and Carbon Dioxide Extinguisher Sys- In the event of a critical temperature rise anywhere within 
tems ... listed by Underwriters Labora- 
tories, Inc. and approved by Factory the protected area, not a second is lost. A quenching deluge 
Mutual Laboratories. 
of water-fog smothers the hot spot at once. Other nozzles go 
into action to cool off adjacent tanks, and alarms are sounded 
instantaneously. To get the most effective fire protection ask 
for a Blaw-Knox engineer to make a survey of 
your property and submit an estimate 


... There is no obligation. 


“LITTLE JOEY SPRINKLER" 
Always on the Job 
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How one refinery 
ended lime-scale 
build-up in compressors 


By eliminating descaling work, Southwestern 
company using Oakite Airefiner No. 52 
also saved on downtime and maintenance 


VERY 6 to 8 weeks coolant water built up thick lime 

scale deposits in the water jackets of 6 compressors in 

this refinery. The compressors were then acidized to avoid 

cracked jackets. While this operation did the job, it still cost 

4 day downtime plus 8 man hours. Oakite was consulted to 
see what could be done. 


First, Oakite Compound No. 32 was used for quick, thorough 
descaling. Then, reasoning that preventing scale formation 
was even more desirable than just a better way to descale, the 
Oakite Technical Service Man suggested charging the 12,000 
gallon spray pond with Oakite Airefiner No. 52, and main- 
taining the solution by proper additions. It worked wonders. 
No more descaling was done, no more blocks or heads cracked, 
no more downtime. And the compressors worked more efh- 
ciently besides, as evidenced by reduced temperature of the 
manifolds. 


Proving that— 
in industrial cleaning ut always pays to consult Oakite. 


YOUR OAKITE TECHNICAL SERVICE REPRESENTATIVE — His experience 
is yours to draw on. He knows “cleaning engineering” and the 
condition’ under which refinery cleaning can be best per- 
formed. His responsibility only begins when you 
order materials. He keeps in touch with you. He 
sees to it that the job is done right the first time, 
at lowest cost. Call him in...no obligation. 


SEND FOR BOOKLET F7629 

Full of helpful information on jobs such as: 
Descaling 
Tank interiors 


Drum reconditioning 


Salvage cleaning . 
Paint stripping 


Write to OAKITE PRODUCTS, INC., 
44C Rector St., New York 6, N.Y. 
INDUSTRiag 


OAKITE 


“ar, 


Technical Service Representatives in Principal Cities of t 
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5 Leasous 
STRONG* 70 Series Traps 
give better service! 


Look to these five reasons for long, trouble-free 

service in STRONG 70 Series Traps: 

1. Valve and seat guoranteed leakproof for one year—made 
of STRONG's patented, wear-resistant Anum-Metl; 

2. Easy servicing—permitted by the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 

3. One piece bucket—stainless steel, no welds; 

4. Turbulence avoided, choking minimized, 25% greater 
capacity—with STRONG's exclusive Hi-Cap orifice; 

5. No dribbling, quick, full opening—high ratio leverage. 

STRONG in-line 70 Series Traps are available in sizes 

frem }2" to 1”, semi-steel construction. STRONG’s 

“two-in-one”’ blast trap with integral thermal air vent 

is also available in the 70 Series (see cut below). 
Catalog No. 68-Q describes these traps in detail along 

with other STRONG traps. Write today. 


*Tredemarkt Ree U.S. Pat. Of 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 WEST 3rd Street Anum Men 
| tote Mort 


sa Cleveland 13, Ohio 


Blast Trap “SY” Strainer 


Reducing Valve 
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Co. See page 320 
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PROCESS CONTROL PANELS—Information 
Panellit, Inc. See page 43 
Circle N12 on postcard 

PROCESS PUMPS Bulletin No. B-1605. Peerless 
Pump Division, Food Machinery & Chemical ° 
Corp. See page 17 
Circle P2 on postcard 

JET PUMPS, SUMP PUMPS, AUTOMATIC 
INJECTORS AND LIQUID LEVEL GAGES 
Literature. Penberthy Injector Co, See page 160. 
Circle P3 on postcard 

INFRARED ANALYTICAL TECHNIQUES~— Bul- 
letins. The Perkin-Elmer Corp. See page 148 
Circle P4 on postcard 

ELECTRIC LUBE OIL TREATING—Informa- 
tion. Petrolite Corp. See pages 122-123 


It’s 

a 
Matter ofR 


It’s q Matt 


er of 
YOU SPEcipy Circle P6 on postcard 
INC. b iSion | LECTRODRYERS Booklet. Pittsbureh Lectro- 
ec Se Built p tev Corp. See page 65 
Con Dumps b devyer ‘ pag 
Sdered py for Pac | Circle PIO on postcard 
"chase ang "acting « HEATING AND COOLING PROCESS COILS 
Bulletin P78. Platecoil Division, Tranter Manu- 


facturing, Inc. See page 268 
Cucle Pil on postcard 

REFRACTORY PRODUCTS Book. Plibrico Co 
See page 252 

cle P12 on postcard 

BUBBLE CAPS AND RISERS Catalog 52. The 
Pressed Steel Co. See page 
Circle Q2 on postcard 

“ON-STREAM” BLENDING METHODS -Lit- 
erature. ©% Proportioncers, Inc.% See Cover 
Circe Q6 on postcard 

GATE VALVE Literature. Reading-Pratt & Cady 
Division, American Chain & Cable Co. See page 
265 
Circle on postcard 

CONDENSER TUBES—-Booklet. Revere Copper 
and Brass, Inc. See page 233 
Circle R3 on postcard a 

DIAL THERMOMETERS Information. Roches- 
ter Manufacturing Co. See page 325 
Circle RS on postcard 

BALL VALVES--Folder V-4. Rockwood Sprinkler 
Co. See page 169 
Circle RB on postcard 

FIRE FIGHTING PRODUCTS— Booklet. Rock- 
wood Sprinkler Co. See page 267 
Cucle on postcar 

POSITIVE DISPLACEMENT METERS — Bulletin 
M.-182 


Roots-Connersville Blower Corp. See 
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ps Me js j 

We know anything about 

ut, ” 


page 287 
Circle RIO on postcard 

EXPLOSION-PROOF EQUIPMENT AND 
PANELS—Catalog H-47. Russell & Stoll Co 
See page 63 
Circle RII on postcard 

MIXERS Catalog. Sawyer-Jensen-Ross Co 

See page 310) 

Carche on postcard 

CRAWLER (C.35-— Specifications Booklet. Schield 
Bantam Co. See page 331 
Circle S3 on postcard 

HEAT EXCHANGER TUBES— Booklet. Scoville 
Manufacturing Co. See page opp. 193 

Circle S4 on postcard 

| MECHANICAL SEAL FOR PROCESS PUMPS 

| Bulletin 9. Sealol Corp. See page ¥4 

| Circle S5 on postcard 

| 

| 


HEATERS Information. Selas Corporation of 
America. See page 14 
Cirde S6 on postcard 
PUMP VALVES—Catalog. Sims Pump Valve Co 
See page 315 
Cinch S8 on postcard 
EFFLUENT REFRIGERATION SYSTEM Infor 
mation. Stratford Engineering Corp. See page 
Ib) 
Circle T2 on postcard 
STEAM TRAPS—Cataloe No. 68-Q. Strong, Car- 
lisle & Hammond Co. See page 27 
Cirde T3 on postcard 
LIQUID AGITATORS — Booklet No. 58W. Struth 
ers Wells Corp. See page 
Circle T4 on postcard 
CONTROLLERS Bulletin 98097. Taylor Instru- 
ment Companies. See pages 118-119 
Curcle 17 on postcard 
STEAM TURBINES~— Bulletins No. S-116 and 
S-14. The Terry Steam Turbine Co. See page 
opp. 129 
Circle T8 on postcard 
DESIGN, FABRICATION AND REPAIR OF s 
HEAT EXCHANGERS Information. Texas 
Metal Fabricating Co. See page 145 
Civcle THO on postcard 
NUCLEAR INSTRUMENTS. ACCESSORIES 
HUNTINGTON PARK, CALIFORNIA SOURCES AND RADIOCHEMICALS Litera- 


ture. Tracerlab, Ine. See page 32 


Export Office: Chanin Bldg., 122 E. 42nd St., New York Circle U2 om postcard 
Offices in All Principal Cities cre LIST Continued on Page 274 


It's a Matter of Record 


The excellent performance of the two 
Stream turbine driven four-stage pumps 
Installed in 1939 to pump light hydro. 
carbons of .465 sp. gr. operating at 
3400 R.P_M. In 1942 the speed wos in- 
creased to 3900 R.P.M. From 1939 to 
1950—time on stream 82+-% ... pump 
Ports refinished O... pump ports re 
placed 0, Third unit installed in 1947 
to operate at 4000.4200 RPM. 
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l CASOL nye AND PETRO). 
OPERATE ON 4 24-HOUp 
BASis WHEN You NEED 
A Pump FOR You, PLANT You RUSH 
OUT 4 WAD BILLS BUY 4 
| 
It’s q Matter of Recorg 
that CUStomers Say. 
the finest Soup of 
It’s g Matte, of Recorg 
That jn the Sontinuoys Process Industries shutdowns 
are COStly ‘ Maintenanc, is a big Problem ++ avail. 
ability of parts and Service facilities are ‘mportany 
It’s g Matte, of Recorg 
That CUStomers “Paciti Pumps Ine, jg 
large enough ty Stand behing the Product they 
Manufacture and smay enough to each order 
ndividyay attention,” 
272 


hits the smalles 


Cleaning small tubes is often a difficult produc- 
tion problem in refinery and chemical plants. 
But Wilson Engineers have developed a fast, 
efficient, low-cost solution in the Pistol Grip 
Tube Cleaner, which thoroughly removes de- 
posits from tubes as small as 14” ID. This pro- 


duction tool is another Wilson first in tube 
cleaning equipment. 

The Pistol Grip weighs only 3 Ibs—no more 
than a 12” Stillson wrench. It provides the 
operator with one-hand control for cleaning 
small, straight tubes of 14” to 1” ID in steri- 
lizers, hot water heating units, lube oil heaters, 


oil pre-heaters, heat exchangers and other small SPECI ALISTS IN THE 


bore tube apparatus. 


Write for Bulletin 1046 _ AIR PLACEMENT OF 
REFRACTORY MATERIALS 
Motors were spe- AND ‘GUNITE 


‘es Air or Steam ight tubes 
Wilson S Series ag small straig 
cially designed ~ OD. hey have ample 
5 


facient remova 


ed for fast, ¢ nd will work 
STEEL ENCASEMENTS 

REACTORS ... CYCLONES .. . STACKS 
BREACHINGS . . . DUCTS . . . HEATERS 
BOILERS and any other special vessels 


requiring refractory linings. 


Representatives in all principal cities 
THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N.Y. 


Cable address: “Tubeclean” New York 4 


| 


Tw ese 


TUBE CLEANERS * TUBE EXPANDERS 


| 
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BARCO 


SWING JOINTS 


Style 5043 


FOR LOADING AND 
UNLOADING LINES 


ARCO’'S new, attractively priced, all- 

steel ball bearing Swing Joints are 
designed specifically for refinery service on 
loading or unloading lines handling gas- 
oline, oil, lube oil, LP gas, petro-chemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2", 
2%", 3°, 4’. 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, — 40° F. to 4+225° F. 
SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 
the field 


ENGINEERING RECOMMENDATION — Barco 
will be glad to give you detailed recommenda- 
tions On joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


Send for a copy of new 
Catalog No. 400 containing 
complete information on 
Barco Swing Joints. BARCO 
MANUFACTURING CO., 542K 
Hough St., Barrington, Il. 


(A Chicago Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 


Style 5041 


Style 5047 


Style 5042 


Style 5049 


Style 5040 


Style 5044 


Style 5048 


Style 5050 


Style 5046 
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New Equipment Literature . . . 


CORROSION PREVENTIVE —-Information. Tre- 
tolite Co. See page 68 
Circle U3 on postcard 

INDUSTRIAL PLASTICS~— Bulletin The Van 
Dorn Iron Works Co. See page 275 
Cirele U7 on postcard 

ALLOY STUDS AND BOLTS. Catalog. Victor 
Products Corp. See page 285 
Circle UB on postcard 

PROCESS VALVES Bulletin 698. W-K-M Com- 
pany. See page 506. 

Cirvele UIT on postcard. 

CHLORINATION EQUIPMENT -Information 
Wallace & Tiernan Products, Inc. See page 38 
Circle on postcard 

THERMOMETERS Literature. Weston Electrical 
Instrument Corp. See page 316 
Circle V3 on postcard 

COILS AND FABRICATED BENDS Bulletin 92 
The Whitlock Manufacturing Co. See page 300 
Curcle V4 on postcard 

EXPANDERS— Bulletin 71 The Gustav 
Wiedeke Co. See 297 
Circle V5 on postcard 

CENTRIFUGAI PUMPS lofermation \ 
Wilfley & Sons, Inc. See page 53 
Cirele V6 on postcard 

CHECK VALVES—Bulletin WH-8)! Williams 
Cauge Co. See page 262 
Circle V7 on postcard 

TUBE CLEANER- Bulletin 1046. Thomas Wil- 
son, Inc. See page 2 
Curcle V8 on postcard 

FINNED TUBES~ Data Sheet. Wolverine Tube 
Division, Calumet & Hecla, Inc. See page 74 
Curele V9 on postcard 

CENTRIFUGAL PUMPS Bulletin W341-B16 
Worthington Corp. See page 24 
Circle VIO on postcard 

STEAM TURBINES Bulletin 1%6. Worthington 
Corp. See page 25 
Circle V11l on postcard 

STEAM TRAPS—Bulletin T-1740. Yarnall-Waring 
Co. See page 42 
Circle X2 on postcard 

DEMISTERS Catalog 13. Otto H. York Co. See 
page 107 
Circle X3 on postcard 


Lummus Gets Presidential Aid 


James H. Curtis, formerly general 
manager of manufacturing for General 
Petroleum Corporation, has been ap 
pointed assistant to the president of The 


Lummus Company 


Chemicals Wanted 


Ihe National Registry of Rare 
{ hemncals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even tt only one 
vram quantities, please inform the 
Registry 
lL.ead selenide 
3-Vinylpyridine 
Diethyl tin 
4-Aminobutene-1 
1,2,3,4- Tetrachlorobenzene 
2-Methyl-l-naphthvlacetamide 
Nitramide 
1,4-Dihydronaphthalene 


Acetol 
1,5-Dihydroxy-4-methy! 
3-pentene-2-one 


alpha-Methyl-beta-ethylacrylic acid 


2-Methylthiophene 
Pseudocumene 

1-Nitrohexane 
1,14-Tetradecanedioic acid 
Pentamethylene bromohydrin 
2 4-Hexadienal 
3,3-Dimethylhexanone-4 
2,.6-Dichlorobenzaldehyde 
\cenaphthalene 


REFINER 


| 
| 
| 
i 
| 
| 
‘ 
274 32, No. 9 


IN WIRE-MESH PRODUCTS 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 


“let Jelliff do it.” 


From big Dipping Baskets to tiny precision 
filters — from fuel strainers to what-is-it 
gadgets — JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


If you buy or make nire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 


SOUTHPORT 


DEPENDABLE POWER 
for PUMPING 


Viking Pumps are among the leaders for efficient 
service to the Oil Industry. 

Southern Engine Pumping Units are carefully 
engineered for your job. Our service, competent 
mechanics, complete stocks and 42 years of “know 
how” are available to you. 

We invite your inquiries. 


Distributor 


ENGINE & PUMP COMPANY 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 
Houston — Dallas — Kilgore — San Antonio — Edinburg — 
Corpus Christi, Texas — Houma and New Orleans, La 
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Typical Van-Cor 
pipes and fittings 
fabricated to specifi- 
cations by Van Dorn 


INDUSTRIAL PLASTICS — 


V Both Chemically Resistant and 
Impact Resistant Types 


V Tensile Strength of Aluminum, 
with one-half its weight 


VReadily Formed, Machined, 
Drawn Molded or Welded 


AVAILABLE FORMS 


SHEETS . . through 1” 

PIPE .... . through6”’ diameter(10ft. lengths) 
ROUND BARS through 2”’ diameter (10ft. lengths) 
WELDING ROD and diameter 


TYPICAL APPLICATIONS 


Van Dorn fabricates its Van-Cor rigid non- 
plasticized polyvinyl chloride into such prod- 
ucts as; Ducts, Hoods, Chemical Tanks, Tank 
Liners, Plating Racks, Fume Stacks and Piping. 
WRITE FOR ILLUSTRATED BULLETIN 
AND SPECIFICATIONS 


INDUSTRIAL DIVISION OF 
COLONIAL PLASTICS MFG. CO. 


SUBSIDIARY OF 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street . Cleveland 4, Ohio 


THE C. 0. JELLIFF MFG. CORP. 
i CONNECTICUT 
hy VIKING 
\ 


As Management Sees It . .. 


Wi 


Figure 1. The company’s four fire stations are located for maximum protection of the member firms. This map shows the crowded condition which 
brought about the need for a cooperative fire-fighting organization. 


They Fight Their Neighbors’ Fires 


Cooperative company formed by oil firms sets a pattern in neighborliness 
which others in crowded areas might follow. 


Al Reese, 
Petroleum Retiner St 


IN MAY, 1952, an 80,000-barrel can Tank Storage Terminal in Corpus The valves went out, Acres of tlam- 
tank caught fire at the General Ameri- — Christi. ing kerosine gushed across the marsh- 


Fire-fighters and equipment of the Corpus Christi Refinery-Terminal Fire Company 
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lands and raced for the Turning Basin, 
a quick avenue to half a dozen other 
oil installations. 

Disaster was in the making. The 
blaze was too big for the company’s 
personnel to cope with, too big for the 
city fire department to check unaided. 

But aid there was, and plenty. 
Within minutes, almost two-score seat- 
tered refinery, terminal and pipe line 
workers had become a compact band 
of fire-fighters rolling to the trouble 
site on gleaming equipment: and hur- 
their assistance were other 
scores of men, drawn from an almost 
limitless pool of trained firemen. 

The blaze was confined to compara- 
tively litthe damage and was quelled 
in 17 hours. Thus did the Corpus 
Christi Refinery-Terminal Fire Com- 
pany once and for all prove the value 
of neighborly cooperation, 

The cooperative fire-fighting organi- 
zation Owes its existence to a few who 
saw in the Turning Basin’s huddled 
skyline a commercial fire hazard of 
devastating proportions. Men like J. T. 
Dickens of Magnolia Petroleum Com- 
pany, F. P. Peterson of Southern Min- 
erals Corporation and J. L. Sewell of 
Taylor Oil & Gas Company recognized 
individually what company policy did 
not: That man’s fire could be 
every man’s calamity. 

Each plant depended for protection 
upon a city fire department not or- 
vanized to fight oil blazes, and upon 
equipment which was gen- 


rving to 


one 


company 


The fire company protects storage which will approximate 15 million 
barrels by the end of the year. 


The cooperative company in action against the blaze that threatened the Corpus Christi Turning 
Basin area in 1952. 


erally inadequate because of insufli- 
cient manpower. (Many installations 
in the area normally require only 
scant personnel.) 

The initial step toward 
tive fire-fighting organization was 
taken by Taylor Oil & Gas and South- 
ern Minerals, which occupy adjoining 
properties. A fire station was estab- 
lished and some equipment purchased. 


coopera- 


City Furthers Plan 

The cooperative plan was furthered 
just after World War IL when the city 
named oil industry men to a Port Pro- 


tection Committee, 
representatives of the 
Guard, the Navigation 
fire marshal. fire chief, 


also composed 
Navy. Coast 
Distriet, city 
and other 
industries. 
Then came 
argument for a 


unanswerable 
front the 


Texas City disaster. 


Organized in 191. the cooperative 
fire company’s membership now con- 
Southern Minerals, General 
American, Magnolia, Taylor, 
Refining Corporation, Phillips Petro- 


leum Company, The Texas Pipe Line 


sists of 


Pontiac 


Three of the company’s four fire houses are 40 by 40 feet. The other 


is 40 by 60 


Proximity of the turning basin permits the use of a tide-water suction method (left) and tide-water wells to supplement the — city water 
supply. The fire company has eight pumper trailers such as these. The hose has red bands at intervals to identify the fire c pany’ pment 
after a fire which the city fire department has aided in quelling. The city fire department has now adopted identifying ie bands. 
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The tool trailer carries a multitude of essentials, such as fire shields, 
wrenches, hammers, hose, bolt cutters, and every compartment is labeled 


for quick use 


Company, Republic Pipe Line Com- 
pany, Southwestern Oil and Refining 
Company, and Sunray Oil Corpora- 
thon 

Dickens, who is Magnolia’s division 
superintendent, was chosen president 
and has heen reelee ted cut h year, Vice 
president is Sewell, the president of 
Taylor Oil and Gas; secretary is R. KR. 
Reed, assistant to the president at Pon- 
tiac: and treasurer is H, Ek. Ammetr- 
man, district manager for Republic. 

\ board of directors was set up to 
serve three years, with three members 
elected annually. On this group, in ad- 
dition to the officers, are W. H. Lester, 
division superintendent for Texaco; 


¥ Special Mechanical and 
Process Equipment 


CUSTOM ENGINEERED 


offers a 


Complete Engi- 
neering Service 
under the direction 
of experienced and skilled Engineers 
and Designers. 

Call on ENCOA for the “Hard to 
Find"’ Items requiring Design and 
Fabrication “‘Know How" to meet 
specific requirements. 


Send today 
for latest 
catalogue 


2678 


ENGINEERING CORDORATION 


100 Quimby St., Westfield, N.J. 


The company expects to have 300,000 pounds of foam powder by the 
end of the year. Now on hand is 225,000 pounds, of which 47,000 pounds 
is always loaded on 12 trailers such as this 


Here are the chiefs and leadermen who bear the direct responsibility for protecting one of the 

heaviest concentrations of storage on the Gulf Coast. From left: Chief Mehiburger; Cecil Thread- 

gill, terminal superintendent for Southern Minerals; R. K. Eggleston, dispatcher tor Southern 

Minerals; Assistant Chief Rose; W. O. Chapman, yard foreman for Pontiac; E. L. Smith, laboratory 

worker at Southwestern; J. W. Gilleland, warehouseman at Taylor; and S. B. Edwards, loader at 
Magnolia. 


A. J. Besselman, superintendent at 
General American; G. W. Stephenson, 
assistant manager for Southwestern: 
L. C. Staver, superintendent for Sun- 
ray; and Peterson, vice president of 
Southern Minerals. 

Beneath this executive group are the 
part-time auditor, J. J. Elsik of South- 
ern Minerals. and the fire chief and 
his assistant. only full-time men in the 
organization. The chief is E. G. Mehl- 
burger, a practical refinery man who 
is directly responsible to the president 
for the details of training and direct- 
ing the firemen. His assistant is Riley 
Rose, in charge of maintaining equip 
ment, 

The remainder of the organization 
is built around a hard core of 32 fire- 
fighters, including six lieutenants, 
called leadermen. These men, usually 
from the mechanical departments. are 
drawn from the member companies on 
the basis of available manpower, with 
consideration given to the nearness of 
their respective jobs to the concentra- 
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tion of facilities to be protected. Thus, 
Taylor provides 10 fire-fighters, Pon- 
tiac 8, Southern Minerals 5, South- 
western, General American and Mag- 
nolia, 2 each, and Sunray. Phillips 
and Republic, 1 each. 

A standby reserve to this group is 
the male personnel of all member 
companies. Every male employe re- 
ceives instruction two hours per week 
for six weeks in the handling of equip- 
ment and other fire-fighting funda- 
mentals. One hundred fifty-nine men 
have now been trained for emergency 
action. 

After completing the training course 
the fire-fighters are further practiced 
in their duties through a_ refresher 
program. Two groups of 15 men each 
meet weekly for rehearsals. sometimes 
held on a practice field where there 
is a pit representing a tank fire. 

Fire-fighting equipment owned by 
the company is valued at $115,000, 
and more is being accumulated. This 
investment is unique in that it does 


=? 
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not include a single self-propelled 
unit, which permits a greater expendi- 
ture on other items. The member com- 
panies made this possible by equip- 
ping all their trucks with Army-type 
trailer hitches to match the connec- 
tions on the fire company’s trailers 
and pumpers. 

When not in equipment is 
stored in four fire houses which also 


use, 


serve as depositories for 227,000 
pounds of foam powder, of which 
47.000 pounds is loaded on trailers. 

The four fire houses (Figure 1) are 


Reb 
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President Jim Dickens (left) 


action. 


with the foam 
tower he devised for use against ground or low- 
level fires. Photo above shows foam tower in 


send for 
free 
copy 
of 


The 
Sand-Banum 
Story 


A TREATISE 
on 
COLLOIDAL CONTROL 
of 
SCALE AND CORROSION 
Solve the Boiler Scale Problem with 


SAND-BANUM 


Pure Colloidal Concentrate 


@atabsished /926 


Rockefeller Plaza 
York 20.N.Y. 


INER 


HOT FORGED from solid, 
rectangular steel bars, de- 
dant and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


FOR ALL PRES 
FOR ALL TEMPER 


A TYPE FOR ss 


Standard & Double 
Extra Heavy 


Available with 
screwed or socket 
weld ends. 4000- 


Ib. sizes to 3”; 
6000-Ib. sizes 


to 2”, 


ORIFICE 
UNIONS 


With screwed or 
socket weld ends. 
4000-Ib. and 6000- 


Ib. service. 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-Ib. 


only. 


Standard & Double 
Extra Heavy 
LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 


quick closing. 


write for your free copy of 
CATALOG 11 


for complete information 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
60 Mill St. - CATAWISSA, PA. 
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TAKE THE GUESSWORK OUT OF 
FLAMMABLE LIQUID FIRE-FIGHTING 


No onel ABB-O-FOAM is fire-tested .. checked and preven 
en cctuel fammable Havid fires, for split-second, positive, 
fire-smothering action in your plant. Don't take chonces 
with flammable liquid hazards. Insist on fire-tested Na- 
tlonal AER-QO-FOAM, and be sure of complete, dependable 
protection, 

‘ond tedey for your free copy of the fact-filled booklet, 
“Wheat ts Foum, and Mew to Use ft." Ne obligation, of 


courte. 


NATIONAL 


FOAM SYSTEM INCORPORATED 


WEST CHESTER, PENNA. 
\ varters for Foam Fire Protection — N 
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scattered through the turning basin 
area for maximum protection of the 
member firms. The No. 4 fire house is 
across the turning basin from the others 
in order to assure effectiveness if the 
bridge should be blocked by fire. 

The spirit of cooperation which first 
motivated and now perpetuates the 
fire company is best evidenced in the 
method by which the seattered units 
of men and equipment are blended 
into an efficient team during emer- 
gencies, 

The names and telephone numbers 
of the fire-fighters are divided into 
three lists, with one each held at Tay- 
lor, Pontiac and Magnolia, which 
maintain 24-hour watchmen’s service. 
First warning of a fire goes to Tayler 
because its property is adjacent to the 
No. 1 fire house, headquarters of the 
fire company. After notifying the 
chief, the Taylor watchman alerts 
those at Pontiac and Magnolia, and 
then all three call their list of num- 
bers. To make sure that every fire- 
fighter is notified. the chief calls the 
doctors’ phone service and the opera- 
tor there telephones the entire list once 
again. In the event the fire is at Tay- 
lor, Pontiac or Magnolia, the chief in- 
structs her to call that particular list 
first, as it will contain fire-fighters 
who are nearest the troubled plant. 

Once alerted, part of the crew heads 
directly for the blaze. Others take 
trucks from their plants, hitch onto 
trailers and pumpers at the fire houses, 
and proceed to the blaze through pre- 
designated streets which are cleared of 
normal traffic by city or county po- 
lice. To avoid traffic congestion at the 
scene of the fire, they pull up outside 
the plant gates and await orders. 

Because detailed knowledge of ar. 
installation is necessary for effectively 
combating a fire and avoiding wate: 
damage, the over-all responsibility 
rests with the plant manager. His sug. 
gestions go to the city fire chief and to 
Mehlburger, and the latter passes in- 
structions to the leadermen, who have 
fixed responsibilities. These include 
the placing of generators, pumpers 
and cooling lines and the distribution 
of powder. One leaderman commands 
a radio group for intra-city communi- 
cation with police and city firemen, 
and for possible inter-city calls for 
more powder or other equipment. 

To finance all this, the practical 
men directing the company hit upon 
a practical plan for assessing each 
member according to benefits derived. 
Members foot the bills on the basis of 
(1) storage capacity, and (2) charg- 
ing capacity. Because a fire company 
of this type cannot hope to be con- 
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FOR ACTION 

PROTECTION | 
NATIONAL | 
LIQUID | 


This map in Chief Mehlburger’s office shows 
the location of the member companies’ storage, 
the fire houses, and the connecting roads and 
streets designated for the fire company’s use 
During emergencies, the city and county police 
clear these roads of normal traffic. 


sistently effective against process fires. 
the maximum protection is aimed at 
storage capacity, which will total 15 
million barrels by the end of this 
vear. Thus, storage capacity bears 
about 75 percent of the operating cost. 
and it follows that those companies 
with greater storage capacity are ex- 
pected to pay the greater part of the 
normal expenses. This includes $25 
monthly for each of the regular fire- 
men. and $50 for leadermen. The men 
also receive overtime pay from their 
respective employers when they are 
called to a fire. 

Other expenses are paid by the com- 
pany which suffers the fire. This in- 
cludes $10 to each man for a call-out, 
plus $2.50 per hour, and the obliga- 
tion to replace the powder used. With 
the exception of overtime pay, ex- 
penses are defrayed by the fire com- 
pany, which then bills the member 
companies. 


After five vears as president. Dickens | 


looks back on the accomplishments of 
his fire company with the conviction 
that any group of plants in a similar 
situation can easily follow the pattern 
set by his own concern, once they have 
solved the initial problem of neigh- 
borly cooperation. 
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MOTOR 
STARTER 


WITH VERTICAL OVERLOADS 
THE 


AS 


FOR INSTALLATION IN AN TI] 
EXPLOSION-PROOF 
comme 
TYPE 
FULL CAPACITY 


EPC CONDULET 
LONG-LIFE DEPENDABILITY 
PEAK PERFORMANCE 


W'S OUR STANDARD, FULL-SIZED STARTER. . . 


NOT AN UP-RATED SIZE 3 OR OTHER 
MADE-TO-DO ADAPTATION! 


This combination of much smaller size and lighter weight plus added performance 
and dependability is made possible only by the exclusive Arrow-Hart ‘RA’ Oper- 
ating Mechanism . . . first real advance in starter design in 20 years. Other 
important features include: RUGGED CONTACTS and STRAIGHT-THRU WIRING. 
And in addition to the Size 4, Arrow-Hart offers you A COMPLETE LINE OF TYPE 
“RA-V" STARTERS — SIZES 0 thru 5. 


GET THE FACTS—SEE FOR YOURSELF. . . how advanced design “RA-V" mag- 
netic Starters can help you save all down the line through lighter, less expensive 
mounting racks .. . faster, easier installations . . . and through superior perform- 
ance and lower maintenance costs. Use this handy coupon to send for your copy 
of the fully illustrated “RA-V” Bulletin containing complete information with 


engineering and dimensional data. 


A R R Ay H A R T INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 

6209 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 

Please send my copy of the TYPE “RA-V” Bulletin. 

NAME 

POSITION 

COMPANY NAME 

CO. ADDRESS 

city STATE 
SALES ENGINEERS AND BRANCH WAREHOUSE STOCKS IM PRINCIPAL CITIES THROUGHOUT THE COUNTRY 
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Insist on— 
PYREX’ Sight Glasses! 


For clear, observation of what's going on 
in pressure vessels, furnaces, reactors, 
and in fact, any closed vessel, insist on 
PYREX brand sight glasses. 

Made of chemically stable PYREX brand 
glass No. 7740, they resist attack of all 
acids (except hydrofluoric). The erosive 
action of steam is also retarded to give 
you maximum service life. 

High thermal shock resistance permits 
high temperatures, and rapid temperature 
changes, without hazard. PYREX brand 
sight glasses are of heavy construction, 
providing maximum safety on pressure ap- 
plications, and minimy intenan ce and 
replacement costs. 

There are two types of PYREX brand 
sight glasses: mold finished, for low pres- 
sures and high temperatures; and annular 
edge, for high pressure service. 

Your Industrial Supplier stocks PYREX 
brand sight glasses and the complete 
Corning line of gauge glasses. He'll be 
glad to help you select the right product 
for your needs. Call him today. 


Boiler water level glasses for every job 
Application Recommended Product 


Gouges (up to 100 psi) | CORNING brand 
Standard 
Gauges (up to 300 psi) | PYREX High 
(And high Pressure 
temperatures) 
Gauges (for distinct 
water level) 
Gauges (up to 300 psi) | PYREX Heavy Wall 
(And corrosive 
conditions) 


PYREX Red Line 


CORNING 
GLASS WORKS 
Corning, New York 


As Management Sees It . . . 


The Courts Say... 


This column is to inform—not advise. It presents the 
current trend in legal thinking on insurance cases. 
The law varies from state to state and its application 
_ depends upon the facts of the particular case. Do not 
attempt to apply it without consulting vour attorney. 


| JOSEPH M. SHELTON, Attorney-at-Law. Dallas 


That rule violation does not bar compensation. 


in recent insurance cases 


Shelton 


Company RULES forbade drinking liquor on the job. Fellow worker offered 
employe a “gin” bottle which actually contained carbon tetrachloride. Em- 
ploye took a drink and suffered severe injuries. Employer said employe’s 
injuries were not compensable because he broke a rule for which he was 
subject to immediate dismissal. 


The court said employe could recover because company rules fall into 
two categories: (1) Rules which limit the scope of employment; (2) Rules 
which direct the manner of work. Here employe violated a rule governing 
the manner of doing the work and it did not take him out of the course of 
his employment. To do otherwise would allow company rules to restrict 
the application of the compensation law. 

Burns v. Merritt Engineering Co., 

302 N.Y. 131, 96 NE 2d 739 (1951) 


| That it was a general injury and not just the foot and leg. 


A HEAVY opsect fell, grazing the side of an employe’s left leg and landed 
on top of his foot, knocking him down. He suffered direct injury to his 
foot and leg only. He complained upon maximum recovery. of a large 
corn under the big toe and pain in the toes, foot, leg. hip and lower 
back. The employe claimed general bodily incapacity as a result of the 
injury and that he was totally and permanently disabled. The insurance 
carrier alleged that the injury was confined to the left foot or at most 


the left leg. 


The court ruled even if the injury itself is confined for a specific mem- 
ber of the body, if the effects of the injury extend to other portions of 
the body in such a way to cause disability, the injury then is a general 
injury and not a specific one. The trial judgment on the jury's verdict of 
total and permanent disability was affirmed. 

Texas Employers Ins. Ass'n. v. Trapp. 

258 SW 2d 112 (Tex. Civ. App-Beaumont, 1953) 


That it was an injury to fingers—not the hand. 


EMPLOYE CAUGHT RIGHT HAND in machinery, resulting in a partial amputa- 
tion of the second and third fingers. There was no other injury to the hand 
as a whole. The employe urged that the loss of the parts of fingers 
affected the efficiency of the entire hand and he should be compensated 
accordingly. The insurance carrier took the position that the injury was 
confined to the fingers and compensation was only due for them. 


The Supreme Court of Texas said if there was an impairment to the 
use of the hand, other than that merely resulting to it from the loss of the 
fingers, there would be liability supporting recovery in proportion to 
such impairment of the use of the hand; but. if the evidence shows the 
hand was not impaired except as it was affected by the loss of the fingers, 
there would be no recovery on the whole hand. 

Texas Employers’ Ins. Ass'n. v. Brownlee, 


256 SW 2d 76 (Tex. Sup. Ct. 1953) 
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As Management Sees It . . 


How Do You KNOW 


You're a Good Supervisor? 


Here’s a test that will give you some idea of 


what your employes really think of your abilities. 


Edgar Jean Bracco 


EXPANSION OF THE oil industry 
has shifted supervisory emphasis from 
technical know-how to personnel 
relations. 

Gone is the day when a task could 
be accomplished by the transmission 
of a simple order to a few anonymous 
workers and machines. Many more 
people have entered the production 
picture. each charged with a specific 
part of the task. and each accountable 
to an immediate superior in the chain 
of command. 

With so many more workers to in- 
struct. direct, correct and counsel, the 
good supervisor must more 
than technical skill. He must take an 
intelligent: approach to human re- 
lations. 

Are you a good supervisor? Take 
this test and decide for yourself. Check 
the questions you are sure you can 


possess 


answer affirmatively. 


DO YOU— 
Hire a man or only his hands? 
After checking an applicant's job 
qualifications, ask him to tell you 
something of himself -what his hob- 
bies are, what he does with his spare 
time. This will help you judge his 
qualifications for the job he seeks and 
it may help you later in deciding 
whether he should be upgraded. 
Show interest in the person- 
nal life of your people? 
By keeping your ears open you will 
learn of this one’s gardening, that 
one’s bowling. The health of your 
employe’s tulips has no immediate 
connection with the well-being of your 
bank account, but your interest in 
them is a sound long-term investment. 
Stick by principles in all 
cases? [Don’t say black to your 
workers and white to your superiors. 


September, 


Think out a problem, make your de- 
cision, and stick to it. If you swing 
back and forth, the grapevine will call 
you an apple-polisher or a weather- 
vane. 
Defend a worker who is un- 
justly accused? Pont turn on 
him just because the boss does. Your 
superior will respect you for your 
fairness when he learns the whole 
story. and the worker will let it be 
known that you are a good man to 
work for. 
Resist the temptation to be 
a good guy rather than a 
good executive? Hear in mind that 
your job is to work for the company 
and not to be one of the boys. Be 
pleasant. but don’t become palsy -walsy 
with your people. Courtesy and friend- 
liness are the marks of a mature ex- 
ecutive: but carried too far, they ean 
undermine your authority, 
Reprimand in private? |). it 
in public only to perk up any 
slackening in the whole group. In the 
case of supervisors or sub-supervisors, 
do it always in private. Nothing so 
undermines their authority as to be 
scolded in front of their own people. 
Rotate the dirty jobs? [on't 
foster unrest by giving all the 
unpleasant tasks to a few. Rotation 
will make for a happier crew and 
better production. 
Give full credit to your 
people? In making reports to 
your superiors, single out any espe- 
cially well-done job and mention the 
doer by name. 


Try to determine the reason | 


for poor work? If a man who 


is basically capable is fouling up re- 


REFINER 


“STRAIGHT-LINE” 
TEMPERATURE CONTROL 


ELIMINATE 
Overshooting 
Undershooting 


Are you going to continue to 
put up with thai troublesome overshoot- 
ing and undershooting inherent in your 
conventional pyrometer control —espe- 
cially when it is so easy to eliminate that 
saw-tooth effect? 

Put XACTLINE in the control circuit. 
XACTLINE anticipates the temperature 
changes—before they occur. And too, it 
nullifies the varying amounts of thermal 
lag, residual heat, and mechanical lag— 
producing a short on-off cycle resulting 
in “Straight-Line’’ temperature control. 
This performance is possible because 
there is no dependence upon mechanical 
parts—XACTLINE operates electrically. 


Exact reproduction of temperature chart for o heat 
ing process showing the comparison of the °' Straight 
line’ temperature control produced by XACTLINE 
and the saw-tooth curve obtained with only conven 
tional control 


XACTLINE is applicable to any indicat- 
ing or recording pyrometer control of 
the millivoltmeter or potentiometer type. 
It should be used wherever close tem- 
perature control is required—any type of 
electrically heated oven, furnace, kiln, 
injection molding machine, and fuel-fired 
furnaces equipped with motor-operated 
or solenoid valves. 

» XACTLINE is a complete unit. No ad- 
justment or coordination with the control 
instrument is required regardless of the 
size of the furnace, length of the heat- 
ing cycle, or size of the load. Installa- 
tion is very simple—can be either flush 
or surface mounted. 

price $89.50 F.0.8. cHicAGo 
Nothing else to Buy 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 25 - 3000 South Wallace $t., Chic 16, WH. 
Depr + 2035 Hamilton Ave., Cleveland 14, Ohie 
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HEADS 
AND TURBINES 


WITH ECONOMY BELT DRIVE- 
INTERCHANGEABLE SPEEDS- 

FACTORY ASSEMBLED—ALIGNED- 

FOR OPEN OR CLOSED TANKS 


Furnished as 
a packaged 
unit —Ready 
to use. Pre- 
cision Engi- 
neered. Any 
size available. 


SEND FOR BULLETIN No. R63. 
ON TOP ENTERING MIXERS 


INTERNATIONAL ENGINEERING, INC. 


CHICAGO— 
_ 407 S. Dearborn St 
WAbash 2-0733 


_ As Management Sees It... 


PerroLeumM REFINER 


peatedly, get him into your office for 
a chat. If he respects you he will con- 
fide in you, and very often you will 
learn that the difficulty concerns 


| finances or some other aspect of his 


off-the-job life. It will help him to talk 
about it. and perhaps you can give 
him good advice that will enable you 
to regain the full use of a good man. 


Admit your mistakes? Don’t 
pass the buck. No one looks 
cheaper than the man who gets caught 
with a phony alibi. 


Keep in mind that you have 
people to help you run your 
group? No department can be run by 
one man. Some try it. That’s why heart 


trouble is the No. 1 killer. 


Delegate authority properly? 

Define sharply the functions and 
responsibilities of each man. Vague- 
ness and overlapping lead to confu- 
sion, bad feeling, and a department 
that doesn’t operate as it should. 


Make your own decisions? 

If a problem arises within the 
range of your authority, act on it. 
Higher-ups don’t want supervisors who 
have to run to them for decisions on 
simple problems. It is better to pull a 
wrong one than to stand on one foot 
waiting for someone to lead you by 
the hand. 


Handle mistakes calmly? 
Magnify them, and the next one 
may be hidden from you until much 
damage has been done. Assume that a 
person can do better, but that he 
lapsed temporarily. Also, making big 


| errors out of little ones is the shortest 


distance between two ulcers. 


Avoid mention of your 
salary? They know. by your 
position, that you are making more 
than they. Even though it may give 
your ego a needed boost, bringing up 
such money matters will not make you 
seem bigger in their eyes. They will 
only resent it, 


Think out your jobs thorough- 
ly? The operation of your group 
or department is on your shoulders. 
Your people will come to you with 
their problems. Be ready with the 


answers, 


Forget your work when the 
day is done? You owe part of 
your life to your family and yourself. 
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UNIFORM, CLEAN, 
ACCURATELY THREADED, 
STRICT ADHERENCE T0 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
stondards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 

next time you need any fastening. 


Write for the new, easy to use | 


VICTOR PRODUCTS CORP 


2635 W BELMONT AVE + CHICAGO 18 ILL 


Editor’s Note: /¢ is axiomatic in the petroleum industry that accidents 
seldom happen to experienced workers on hazardous jobs. It is the easy 
routine task that invites carelessness and causes injuries. This is another 
in a series of pictorial safety messages taken directly from the accident 
experiences of refineries and natural gasoline plants. Only the names of 
the persons and companies involved are omitted. Clip them. Put them 
on your bulletin board. Drive home the warning that IT’S EASY TO 
GET HURT. 


PET 


LEUM 
G 
ENT 


The Accident: Taking refuge from the rain, a crane operator entered a 
small warehouse and sat down at a roller-type desk chair. As he leaned 
back the chair slipped from under him and he suffered painful injuries on 


the concrete floor. 


Recommendation: hie crane operator was not obliged to enter the office 
for any reason, but should have provided himself with his rain suit or 


waited in the warehouse storage area. 


Conoco Safety Record Wins the year in which the award is given. 
N« 


> . » oil company received the Award of 
National Safety Council Award s1 


Continental Oil Company has won the 
National Safety Council's highest award, 
the Award ot Honor, tor its over-all 
1952 safety record 

The award, which establishes Conoco 
as one of the safest places to work in the 
oil industry in 1952, is presented to a 
company whose safety record is con 
siderably better than the national oil in 
dustry record, and better than the com 
pany's record tor three years preceding 


September, 1953—PrtTROLEUM 


Honor in 1951 

Continental had percent less lost- 
time accidents in 1952 than the oil in- 
dustry average, and its number of days 
lost because of accidents during the 
year was 88 percent below the industry 
averaue 

Conoco’s Manufacturing and Market- 
ing departments won the “Award of 
Merit,” the National Safety Council's 
second highest award, for their 1952 
accident prevention records 
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W.H.LURTIN & CO. 


sowestic LABORATORY APPARATUS & CHEMICALS 


hed wee 
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PETROCHEMICAL 


Reviewing New Books .. . 


untries 


t has been 


pr ress mm ther 


Scientific Translations entific 


Partial support for the projec 


Scientific Translations, Scirentitiy ontributed by the [ S. Atomic En 

lranslations Center Scrence Live ( mmission 
ion, Library of Congress, Washing lnitially, the center will put major em 
ton, 25, D.C. Photostats or enlarged phasis upon translations from Russian 
microprints: one to ten pages, $1.2 entie journals, although it hopes 
ll to 1 pages, $1.75. Microfilms: 1 eventually to add material in other lan- 
pages, $1 wuawe Monthly lists of translations 


to 
The National S« n oundatio las 
‘es . lence | ation ha newly received will be issued by the Li- 


established a center tor holdime and phe ‘ 

toduplicating foreign translations 4, hee brary of Congress. The monthly listings 
Science Division of the Library of Con will include notices of translations that 
gress. The center is part of a Founda are available by direct purchase from 
tion program to assist American scien commercial and other translating serv 
tists in heeping informed about current ices, 


Gli AG: kG 


Ylitsth Gli A 
sth Ylitsch Ylitsch Glitsch Glitsch Glitsch 
he Ge 


tisch Glitsch Glitsch Glitsch 
‘Si 


GLITSCH ‘“Truss-Type” Bubble Trays can be 


utilized for any process requirement with respect jj ‘ts 
to tray size, layout and type of flow, shape and 
type of downcomer, weirs, wells, risers, bubble 
caps—and, more recently, integrated vessel units. 

Fritz W. Glitsch & Sons, Inc. will mechanically 
engineer, and fabricate a GLITSCH “Truss-Type” 
Bubble Tray to your individual process require- 
ments from light weight corrosion resistant 
stainless steel 


GLITSCH 
shop 


37 6 two 
bubble tray 


pass 


Truss-Type 


shipment 
Monel 


center and side 


assembled prior to 
Material: light 
Note both 


downcomers, also 


weight 


streamlined 


3 6 
Type bubble troy 


single flow GLITSCH Truss 
Material: 10 
This customer 


or depressed top bubble caps 


gouge corbon steel 


rectangular caps and 


preferred 
step-down downcomers 


th: 
(4 77," Ch (j 
FRITZ W. GLITSCH & SONS, Inc. 9/74 


BOX 6227 @ DALLAS 2 


New York Chicago 
Houston Cleveland 
Tulsa Los Angeles 


TRUSS-TYPE” BUBBLE TRAYS BUBBLE CAPS WERS TOWER INTERNALS 
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Aliphatic Hydrocarbons 


Physical Constants of Hydrocarbons, 
Volume V, Parafins, Olefins, Acety- 
lenes and Other Aliphatic Hydro- 
carbons. (Revised Values), (:ustav 
Egloff, Reinhold Publishing Corp: 


ration, 330 W. 42nd Street, New 
York 36. $20 
Volume V in the ACS Monograph s« 
ries is concerned with aliphatic hydro 
carbons, and contains data not appearing 
in its predecessor, Volume I, which cov 


ered the same scope. Included are data 


made available since the publication of 
the latter volume in 1939, and also some 
older data which did appear in it. In 


addition, errors noted in Volume I are 
correcte d 

Particularly noteworthy are the physi 
eal constants which have been published 
in connection with APT Research Proj- 
ect 44. Dr. Frederick D. Rossim, direc 
tor of the project, and his asséciates have 
determined data of higher accuracy than 
has heretotore been available Spe ial at- 
tention should also be called to the work 
or Dr k W Schiessler and associates, 
who, through participation in Project 42 


determined the constants of a large 


have 
number of high molecular weight com 
pounds for which no data had existed 


previously 


Performance Testing 


Measurement Techniques in Mechan- 
ical Engineering, R. |. Sweeney, 


lohn Wiley & Sons, 440 Fourth 
Avenue, New York 16. $5.50 

Designed for both students and prac- 

ticing engineers, Sweeney's new book 


explains the techniques commonly used 
mm pertormance testing of power equip- 
ment. It covers the principles that under 
he the operation of engines, pumps, 
compressors, and combustion and heat 
transfer apparatus, with emphasis on the 
application of theory to the practical 
problems met in testing work. The book 
explains the fundamentals of instrument 
design and points out the difficulties in- 
volved in obtaining a correct measure 
ment of physical quantities 


In considering the practicing engi 
neer'’s requirements for accuracy with 
a mimimum expenditure of time and 


author has provided a guide 
m and use of instruments 
describes the methods 
} 


t mstruments ry 


money, the 
to the selecti 
In most cases, he 
for the calibration 

primary standards, ex 
umines the sources of error due to in 
stallation 
the rough 


magnitude of 


outlines the methods for 


and 
of the possible 


estimation 
these errors 


Nuclear Engineering 


Introduction to Nuclear Engineering, 


\ Re rman, | niversityv of ¢ lo 
rado, Engineering Experiment Sta 
tion, Boulder, Colo. $2, plus postage 
It is the intention of this booklet to 


present the tundamentals of nuclear en- 
gineering for the undergraduate. Much 
of the material is presently used in a 
called Nuclear Engineering for 
Senior mec hank al students 
at the University of Colorado 

The subject matter 1s introduced by 
the necessity of re-examining dimensions 
and certain simple and important for- 
mulas. These important points are fol- 
lowed by an introduction to particles and 
their properties. This is followed by the 


course 
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New Books... 


material on isotopes, radioactivity, nu 
clear reactions, fissioning, atomic piles 
and reactors, power sources, uses and 


particle accelerators 


Multicomponent Mixtures 


Calculation of Fractionation Columns 
for Multicomponent Mixtures 
(Berechnung von Fraktionierkolon- 
nen fur Vielstoffgemische), Bruno 
Riediger, Springer-Verlag, (1) Ber- 
lin W 35, (West Berlin), Reich- 
pietschufer 20. DM 18 (about $4) 


This book, written in German but with 
a preface in English, proposes a method 
tor computing the behavior of multi 
component mixtures which may be ap 
plied to several problems of distillation 
The new approach to the problem of 
multicomponent fractionation calcula 
tions is based upon graphs of equilibria 
of multicomponent mixtures proposed 
by Hoffman in “Zeitschrift des Veriens 
deutscher Ingenieure.” 

The following problems are dis 
cussed: illustration of pressure-temper 
ature curves, computing of multi- 
component mixtures as proposed by 
Hoffmann, computing of flash-vaporiza- 
tion curves, determination of enthalpy 
ot vapor-liquid mixtures, computing of 


distillation curves, conditions of opera 
tion in ftractionating column without 
side-streams, and outlook for further 


appli ations 


Refiners Jargon 


Glossary of Terms Used in Petro- 
leum Refining, American Petroleum 
Institute, 50 West 50th Street, New 
York 20. $6 

Technical terms and Jaw-breaking 

phrases which oil refiners use day in 
and day out are defined, pronounced 
and reproduced in shorthand in a new 
glossary just published by the Division 
of Refining of API. The book contains 
more than 2000 colloquial and technical 


phrases commonly used in oil refining 
operations 

Both the Gregg and Pitman short 
hand symbols are reproduced in the 


appendix tor all of the 2000 words con 
tained in the glossary. In a preface it 
is pointed out that the glossary is by 
no means a complete treatment of the 
subject, even though it has been limited 
to terms commonly encountered in the 
refining branch of the petroleum indus 
try. Hard editions of the book 
may be obtained 


cover 


Automatic Control 


Principles of Automatic Control, (; 
F. Akins, Instrument Society of 
America, 1319 Allegheny Avenue, 
Pittsburgh 33. $1.25. (Orders for five 
to ten copies are Sl a copy.) 

Text of the sound film, “Principles of 
Automatic Control,” produced by the In 
strument Society of America, has been 
set down in a 32-page booklet. The re- 
sult is a publication which describes, as 
did the film, 1) justification of automatic 
control; 2) design of an automatic con 
troller; and 3) application of a controller 
to a process It is the belief of the so 
ciety that the illustrated booklet will 
prove helpful to students, technical per 
sonnel, instrument mechanics, produc 
tion supervisors and operators 


September, 
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4,000 cfh— especially valuable for 
metering purchased or sold gas, or 
for proportioning and departmental 
cost accounting. 


1,000,000 cth— 
One R-C Positive Dis- 
placement Meter to 
measure large volumes 
saves foundation costs 
and possible loss of 
production space. 


The successful performance of Roots-Connersville Positive Displace- 
ment Meters has long been proved by large and small industrial plants 
and public utilities. These users rate them high in such basic essentials as: 


Accuracy—not affected by pressure, wide ranges in loads or other 
variables. Absence of valves, vanes and other small parts insures 


“cash register” accuraey over years of use. 


Capacity—from 4,000 efh to 1,000,000 efh in ore unit, with ample 


ability to abserb overloads. 


Compactness 


smallest made for industrial use in foot-for-foot of 


capacity. Can be located in otherwise unusable space, thus saving 


production areas. 


Almost a century of experience in handling gas and air, exclusively, 


goes into the design and construction of 
R-C) Meters. They're part of the com- 
prehensive line of blowers, exhausters, 
gas and vacuum pumps and related 
equipment, whieh are the products of 
R-C. Specialists, and which are in widest 
use in industry. 

A new bulletin, M-152, gives com- 
plete data on R-C. Meters, including a 
handy selection table which simplifies 
your choice of the right meter to suit 
vour specific application, Your copy will 


be sent on request, 


Roors-(ONWERSVILLE BLOWER 
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A DIVISION OF DRESSER INDUSTRIES, INC. 
534 Crescent Ave. © Connersville, indiene 
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What's Happening in the Industry ... 


Planes and Special Trains 
Will Transport API Delegates 


Getting to and from the annual API 
convention in Chicago this year should 
be no problem for delegates, with au 
line andra vay companies pitch im to 
move large crowds in and out quickly 

Iwo all-streamlined ial trains 
vill run to Chicago from Houston and 
lulsa by Phe Atchison lopeka and 


Railway Company for the 


ixtl consecutive veal 
Houston, the round-trip sched 
Houston—Saturday, No- 
ember 7, 3 pam.; Arrive Chicago— 
Sunday November 8, 4 p.m.; Leave 
( hicago fhursday, November 12, 

pan Arrive He Friday, 
November 13, 4 p.m 

This 


e on a 25-hour 


uston 


year the special tram will oper 


} 


schedule, one hour less 


than the last two years 
schedule 


om Tulsa, the round-trip 


is: Leave Tulsa—Sunday, November 
pan Arrive Chicago—Monday, 
November 9, 8 am.; Leave Chicago 
Thursday, November 12, 4:30 p.m.; Ar 
ive Tulsa—Friday, November 14, 


In Los 


reservations on 


Angeles, many are making 
Santa e's Super 
hich leaves Angeles Friday, No 
vember 6 at 8&8 pom. and arrives in Cli 
November 8 at 1:45 p.m 
kor the air-minded, Delta-Chicag 
ind Southern Air Lines, Ine 
m addition to tour 


Los 
cag Sunday, 


will have 


scheduled 


regularly 


flehts from Houston to Chicago, an 

APL Special” leaving Houston at 5:25 
pain ne at ( hicag at 
peu It al is three fl ts «asl out 


Airways, Inec.. has six reeu 


larly sched tlhehts from Houston 
(Chicavo ea lay, and two leaving from 

From Los Anweles, three airlines have 
fliwhts «dail t ( hicas ind trom 
New York, three airlines have 38 fliehts 
latly to the convention city 


Indiana Standard Directors 
Elect Gunness to Board 


Robert C. Gunness has been elected 
to the board t «directors of Standard 
(hl Company (Indi 
ina), filling a va 


caused by the 
Harry 


fsunness 


retirement ot 
(slau 
assistant general 
manager of manufac 
turing and will con 
tinue in that position 
Csunness has spent 
business 
Stand 
stall 
Researe le 
W hart 
as 
He Gunness 


his entire 
career witl 
ard, the 
the 
partment at 
me, Ind., im 


group leader 


wivanced to assistant director otf re 
1943, ass 


director m 
1947 
present 


search m crate 


and research m 


He was shifted im 1952 1 his 


position 


Sixto Acuna in Sun Oil Company Laboratory, Marcus Hook, Pa. 


Filipino Gets On-Job Training 


half of a 20,000-mile trip to 


The first 


take practical knowledge of petroleum 
refining technology to the Philippine Is 
lands ended recently at Sun Oil Com 
inv's Marcus Hook Refinery 

Sixto Acuna, a 32-year-old chemical 
enwimecr trom is beheved to be 
the first Filipa to receive on-the-job 
tramin an American refinery. He 
came t the Umted States through the 
ship of Sun on « peration 
the State Department 

\cuna, who has a wite and four chil 
vaitme for hom m Manila. had 
never et i rehnet until his arrival w 
Mav. He is shown in the accompanyin 


photograph busy acquiring the know- 
how 
In two vears he will return to his na- 


tive land practical petr tech- 
plus an understanding of human 
relations as practiced n \merican in- 
dustry, Sun officials declared 

The Philippine 


omestic rehning 


vith 


nology, 


wernment plans to 
industry 


build 


mpany to 


the first refiner n the Islands. Con- 
truction is scheduled to start in 1955 
Acuna beleves that a oil 
industry will do much to build up his 
country’s econom hich m many ways 
st S the scars rld Wat I] 


To Lease or Sell Synthetic Plant 


\lt t had been announces « irl 
er by at Army official that plans were 
tor the sale of the vert 
tients demonstration 
piant at | llistatia, \l the method tor 

. t the facilities is by no means 
entirety Instead advertising 
tor bids on “sale niy basis, the Army 
now wants to seck alternative bids tor 
lease sale 

It is been learned that Army Secre 
tary Stevens has notified both the Sen 


ate and House Armed Services Com 


mittee of this mtentiot 

This development delays the whol 
program of putting the facilities mto the 
hands of private imdustry \ military 
source said that the Army will now 


await the committee’s reply to Stevens 
before proceeding. He estimated that tt 
would be November 1 before any tur 
ther step could be taken 


PETROLEUM 


In the earlier announcement, an Army 


ficial had said that prospective buyers 
ibly would be iven OU davs in 
which to file bids. Sales terms, he had 
said, would include a proviso that m 
case of a war or other emergency the 

vernment uld take plant's utput 
or operate the plant itself 

Disposal of the plant had been de 
laved while Congress debated whether 
to lease or sell the plant The Senate 


approved the Army’s plan 
for seeking both types of bids, but the 
House directed that the 
Army consider offers to buy the 
facilities outright. The Senate group had 
military that it had no ob 
house-directed course 


committee had 
only 


notified the 
jection to the 

During all this maneuvering, the Bur- 
closing 


eau of Mines has completed 
down the plant and has turned it over 
to Army engineers 
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PETROLEUM CHEMICALS DIVISION 


September * One of a Series of Interest to the Petroleum Industry 
You can count on Du Pont’s 
TEL STORAGE AREAS 
The world’s first ientific to Serve You in any Emergency 
tion of crude oil was conducted by 
Dr. Crosby at Dartmouth College 
in 1853. The 100th Anniversary. of Strategically located rail sidings and truck facilities mean that 
this event is rece ead 
a ee ee See “‘rush’’ TEL shipments can reach you in a matter of HOURS 
served as his laboratory 
Poday, this event has far greatet You can now be assured of an ample supply of tetracthyl lead to meet any 
world ry could emergene \ at anv time. 
To make this possible, Du Pont’s Petroleum Chemicals Division maintains 
lamp to our modern synthetic fibers 14 rail sidings and tank truck terminals conveniently located adjacent to the 
fis trom the major refining areas. And they are kept fully stocked with loaded TEL tank 
less carriage” to jet airplanes that cars... ready to roll to any refinery at a moment's notice. 
exceed the speed of sound petrol 
reese uch has been al driving 
fore im Our cw iliz ition CHICAGO 
Petroleum research itself has 
vrown ind progressed too from 
one man a home laboratory to i= 
thous inds ot highly train d spac ial 
ists in hundreds ol modern vil and Sra 
e Chemical inclustry laboratories. In KANSAS CITY 
the Du Pont ¢ ompany alone 
which makes many of its produc ts 
out of petrochemicals and supplies 
the industry with petroleum addi 
tives—there are hundreds of special 
ists doing yp troleuwn research work 
exclusively. 


Mid-Continent 
District Manager 


ROBERT M. GLOVER came to Du Pont 


HOUSTON corpus TEXAS CITY 


from The Humble Oil ¢ ig “OK mh LOCATED rear ali the major refining areas, these 14 Du Pont shipping 
1947. He was assigned to the Petrole points are prepared to fill orders for TEL at any time of the day or night. 
um Chemicals Division’s Mid-Conti 
nent District as a sales-service rep- IN CASE OF EMERGENCY ... been held up by floods, train wrecks 
This extensive Du Pont distribution strikes or other unforeseen circum 
network was set up to help refiners stances. 


meet emergency requirements for TL NATIONWIDE SET-UP 


Which might not have been anticipated Rapid delivery facilities are located at 


in regular delivery schedules . or to the following strategic points 
replace shipments which might have Port Costa (San Francisco), Gaga 


in the Humble Gil Compan@s refinery | Glover was assigned to the office of the 
at Baytown, Texas. There he did both | Inspector of Naval Materiel. There he 
field and research laboratory work. In supervised the acceptance of petrole 


the laboratory, he worked on solvent um products bought by the U.S. Navy. 

extraction of lubricating oils and the After his discharge from the Navy in 

refining of petroleum waxes. 1946, he returned to the Humble Oil 

In 1940 he was transterred to Hum Company as a product inspector, 

ROBERT M. GLOVER ble’s products inspection laboratory Mr. Glover received a B.S, degree in 

where he directed the testing and load chemical engineering from Rice Lnysti 

resentative. In 1952 he became man ing of finished petroleum products into tute and completed an additional year 
ager of this district. tankers, barges and tank cars. of graduate study at) Massachusetts 

His experience in oil refining began Enlisting in the Navy in 941, | Institute of Tec hnology. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


* 


CONTINUED 


and | 


Rapid Deliveries 


Monte 


Porrance ( alifornia 


Houston, Corpus Christi, Texas City 
mad Beaumont, Texas: Salt Lake City 
Utah: Kansas City, Missouri; Wood 
River, Hlinois: Kast Chicago, Indiana 


FULLY LOADED, this TEL tank car is ready to 


roll to a refinery from a nearby siding on o 


moments notice 


Field Tests Show 
Effectiveness of Du Pont 
Fuel Oil Additive No. 2 


conducted by a 


The following test 
oil shows how you can 


reduce filter screen ¢ lovving in domes 
tic oil burners with the new Du Pont 
Oil Additive No. 2 

The test was conducted under actual 
operating conditions during the 1951 
52 hue atmag scuason The fuel used was 
of uncertain age and had been trans 
ported by tanker to a water terminal 
before the Fuel Oil Additive No. 2 was 
added. The tuel itself was a blend of 
eat-cracked straight-run stocks 
having the following properties: 0.21; 
S; 326° F 1.3.P.; 588° F.— 90°; 
654° F. — E.P 

Approximately 70,000 barrels of this 
fuel were treated at a concentration of 
10 pounds per 1,000 barrels during the 
loading of barges from shore tanks at 
the water terminal. The treated fuel 
was then delivered to another water 
terminal storage tank — from which it 
was supplied to all of the customers 
served by this terminal. 

None of the customer burner units 
used in the test were given any special 
cleaning or reconditioning beyond the 
normal routine servicing. The test was 
continued throughout the heating sea 
son. 

For a control, a similar marketing 


Poledo Ohio 
Carney's Point 


Ne \\ Jersey. 


Phe tank track terminals at Carney’s 
Point, N. [. and El Monte, Calif. are 
complete with weigh tanks and storage 


Phese ike 


refiners to receive 


"ROUND-THE-CLOCK SERVICE 
\n ample supply ot both Motor 


and Aviation Mix is alwavs on hand at 
there is 


all 14 shipping points. And 
someone at the | hone to « xpedite 
order at any time of the 
What's more, the chances are that 
rush orc ms can 
a few hours depending on the 


tance to your refinery. 


FULLY STOCKED WAREHOUSES 


In addition to the mobile units 
dling tetraethy) lead, Du Pont 


area was supplied with the same fuel 
without the addition of Fuel Oil Addi- 


tive No, 2. 


0.01% DUPONT FUEL O11 
ADDITIVE No.2 


Typical results of this test are shown 
in the above photograph. This shows 
filters used in a commercial burner con 
suming about 1800 gallons per month. 
Prior to the start of the test, this burner 
had required filter replacement each 
But when Du Pont Fuel Oil 


month. 
Additive No. 2 was added to the 


the filter was unusually clean and serv- 
iceable after a 10,800 gallon thruput. 


Petroleum Chemicals 


New Orleans, Louisiana; 


it possibl 
rush shipmne nts of 
PEL in smatler-than-tank car lots. 


day or night 


filled in a matter of 


for 


Mix 


vou 


smaller-than-tank car 


FOR CONVENIENCE, 
shipments of TEL can be sped to refineries by 
tank truck from El Monte, California and Car 
ney's Point, New Jersey. 


you 


dis 


maintains three fully-stocked ware 

houses in Houston Angeles and 
Wilmington, Delaware, which carry a 
large supply of all other Du Pont pe 


troleum additives. 


Los 


also 


LITERATURE AVAILABLE 


Here isa partial listing of the bulletins. 
reports booklets. and aids 
available to you through any Du Pont 
Petroleum Chemicals Division district 
office: 

The Service Station and the Motorist 
Report Nos. 1, 2 and 3 are now ready 
for distribution. Authoritative stud- 
ies on gasoline buving habits in re- 
gard to service station lovalty, brand 
name loyalty and gasoline grade se- 
lection Serials A-5396, 

A-5347 and A-5826 

Du Pont Fuel Oil Additive No. 2—A |2- 
page bulletin describing this ashless 
stabilizer end dispersant which pre- 
vents clogging of fuel oil screens 

Serial A-5201 

Pipeline on Wheels—A 26-minute, full- 
color movie on tank truck safety. 
Suitable for both training and public 
relations purposes. 


movies 


fuel, 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals Division . 


E. 1. DU PONT DE NEMOURS & COMPANY [INC.) 


Wilmington 98, Delaware 


District \ 


Offices: TULSA 


NEW YORK, N. Y.—1270 Ave. of the Americas 
CHICAGO 


HOUSTON, TEXAS—705 Bank of Commerce Bidg 
LOS ANGELES 
IN CANADA, Canadian Industries Limited — Toronto, Ont.— Montreal 
OTHER COUNTRIES. Petroleum Chemicals Export—Nemours Bidg 


Phone COlumbus 5-3620 
Phone RAndolph 6.8630 
Phone Tulso 5.5578 
Phone PReston 2857 
Phone MAdison 1691 
Que.—Calgory, Alte 

, 6539—Wilmington 98, Del. 


iLL.—8 So. Michigan Bivd 
OKLA.—18!1! So. Baltimore Avenue 


CALIF.—612 So. Flower St 


Printed in U. S. A. 
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What's Happening . 


PAD Pushing Construction 
Of More Alkylation Units 


The “present policy” of the Petro 
eum Administration for Detense, the 
agency has announced, ts to ask all ap 
plicants seeking fast tax write-offs for 
refining tacilities to “check carefully” the 
posstinlity of including an alkylation unit 
their projects 

In a formal anne sega Joseph A 
Lakortune, PAD deputy, said: “We are 
still daily short of the 
alky n facilities we need to covet 
estimated war + needs of aviation gas 
SINCE ober, 195i, when the 
Armed Services leum Purchasing 
\vency was given an $85 millon fund 
to back tacilities contracts for the pro 
duction of alkvlate, PAD has been 
pressing for an expansion of productive P ; 
tacilities beyond present capacities by 
30,000 barrels a dav.” a4 

PAD has indicated that W industry ts 3 
not able to build required facilities, the More le buy 
government may do se itselt. Deputy 


PAD LaFkortune said that he didn’t like 


vovernment m business if there was any 

wav to avoid it. PAD, he said, would 2. 

seek government construction of alkylate 

facilities only as a “last gasp” resort Gas Po 


Independent Refiner’s Pleas 


May Not Get PAD Consideration 2a). | ‘than an any other 


Deputy PAD Joseph lLakortune and 
klmer Batzell, counsel for the Independ- 
ent Refiners Association, discussed prob oe THERE ARE A LOT OF GOOD TRUCKS on the 
lems of the independent refiner recently, market, and a lot of good arguments for each. But this 
but neither has sam! anything about fact remains: more people buy CLARK gas ered 
Bartzell’s plan for government action trucks than any other make. Since we produce all power 
aimed at helping independents that are | types . . . gas, electric, diesel and L.P. gas . . . we feel 
facing oversupply ; we're in a good position to explain why: 


There were mdications, however, that 
Batzell feels he has developed a new CLARK 
interpretation of the defense laws which rey for excess horsepower that you'll never 
would give the government authority to LAI K Rives you five engines, rated according 
take action which would ease the peg lec city. You get plenty of power for the job, 
“squeeze” on independents without a lot of gas-consuming excess. When you buy 
tee a CLARK in the size that’s right for you, you get the 
proper horsepower, too. 


principal purpose is to encourage 
oil industry expansion to meet estab CLARK Flexibility Meets Any Work Condition -- A wide 
lished defense goals rather than to con range of speeds and a constant source of power enables 
cern itself with current supply-demand ' your gas powered CLARK to handle any work condi- 
roblems not affecting the military. He tion. Flexibility means ‘round-the-clock performance 
resent “excess” capacity is no greater 3 of normal operations, with a built-in reserve of power 
t had been in some previous years : for peak loads and emergencies. And for long hauls, 
you speed and economy of the gas 
wer SLA 
New API Committee Plans 
No matter what your handling requirements are 


14 Symposium at St. Louis there’s a CLARK machine to do the job. Electric or 

ation of a special committee to de gas powered fork trucks, POWRWORKER hand 
velop a symposium on the measuring trucks, industrial towing tractors—they all give you 
sampling and testing of crude oil and quality-value for your money. That’s why industry 
petroleum products has been announced buys more CLARKS than any other make of truck. 
by the American Petroleum Institut When you're in the market for materials-handling 
The committee will hold its Grat meet ' uipment, talk to your local CLARK dealer first. 


ing im St. Louis September 21-22 to lay ost people do! 


groundwork for the symposium, which | J ELECTRIC, GAS, DIESEL. L.P.GAS 
vill be held at the Institute’s 34th an ; 
nual meeting at Chicago in November, FORK TRUCKS 


1954 AND POWERED HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 


Packard, Shell Oil Company, j | 
ork, Was appomted chairman of (NOUS TRIAL TRUCK DIVISION CLARK EQUIPMENT COMPANY + CREEK 14) MICHIGAN 
mimittee by APT President Frank 1 i Please send: (J Condensed Catalog |) Have Representative Call 
orter \.H Newberg. Service Pipe Driver Training Movie 
ompany, Tulsa, was named vice 
chairman, and Kk. ©. Mattocks, API, 
New York, was named secretary Firm Nome 
Purpose of the symposium is to “set 
forth tor all concerned the impact that 
procedures of measuring, sampling and 
testing ot crude oil and petroleum prod 
ucts have on their several operations and 


Name 


Street 


City 


AUTHORIZED CLARK INDUSTRIAL 
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it will pay you to look into Bird-Archer's 
8 Point Water Treatment Service. 


PLANT SURVEY —Complete studies of 
1 your use of water or steam including 
equipment and past performance. 


STUDY OF ALL AVAILABLE WATER — 
2 Exhaustive analysis of water sup- 
plies starting at source. 


LABORATORY SERVICE FOR SCIEN- 
TIFIC ANALYSES — Modern laboratory 
3 facilities with seasoned chemists 
specializing in water analyses and 
research. 


ENGINEERING SERVICES 
FOR WATER TREATMENT 
For Power + For Process + For Cooling 


DEVELOPMENT OF TREATMENT AND 
CONTROL SYSTEMS—Operational 
changes where necessary. 


FURNISHING PROPER CHEMICAL 
TREATMENTS WHEN REQUIRED— 
Bird-Archer custom formulates 
q chemical treatments for your specific 

problems. Over 60 years back- 
ground. 


} SPECIFICATION AND FURNISHING 
OF EQUIPMENT WHEN NECESSARY— 
6 Complete analysis of savings and 
benefits where additional equip- 

ment may be helpful. 


PLANT STAFF INSTRUCTION — Your 

7 personnel instructed by experi- 
enced technicians in accurate con- 
trol and test procedures. 


PERIODIC CHECK-UPS—Your Bird- 
Archer Service Engineer makes reg- 

8 viar personal call-backs on your 
plant to be sure you get the best 
possible results. 


FOR COUNSEL BACKED BY OVER SIXTY YEARS 
OF EXPERIENCE CALL BIRD-ARCHER'S QUALIFIED 
WATER TREATMENT ENGINEERS. CONSCIEN- 
TIOUS, PERSONAL ATTENTION AND HIGHEST 
QUALITY CHEMICALS. 
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What's Happening ... 


the consequent great practical signih 
cance this type of work has on the pur 
chase, sale and transportation of crude 
ol and petroleum products.” 


NGAA Technical Committee 
Will be Headed by Webber 


Charles bk. Webber, Sun Oil Com 
pany, Philadelphia, has been named 
chairman ot the maim technical com 
mittee of the Natural Gasoline Associa 
tron of America. Vice chairman of this 
group i Roy Schuster, Chicago Cor 
poration, Corpus Christi, Texas 
chairman ap 
working sub 
ommittee are 


Chairman and vice 
Various 
lechnical ( 


pomted ter the 


oups of the 


ttee A-Absorption; M. F. Wirges 
hair in, Citles Service Ol Company, Bartles 
ville, k Styring ir viee chairman 
Phe Atlant Refirmina pany Sub 


ul Lartlesville Fred 

Star Producing 
‘ pa Datla Sub- t (-Liquetied 


‘lant Corrosion Committee, 


which has 


operated as a cooperative re 
search vroup for ten vears under the 


of NGAA Well 


Project, has ex 


ondensate 


C orroston 


Rese are | 


panded its activities to include corrosion 
at plants. Chairman of this e 
¢ Gireceo, United Pipe Lane 
Company, Shreveport. Viee chairman ts 
I W. Wallace, Shell Oil Company - 
Houston 

\. W. Breeland, Lone Star Gas Com 
pany, Dallas, was reappomted chairman 
of the Safety Committee and John 
Stradinger, Humble Oil & Refining 
Company, Houston, was named vice 
chairman 

The Statistics Committee will be 
headed by \W R Lund, WW arren Petro 
leum Corporation, Tulsa, and J. B 
Haecter, Shell ¢ nl, Houston 

| \. Shellhorn, vice president, 
Anchor Petroleum Corporation, Tulsa, 
will again head the Traffic Committee 
with F. M. Holloway, Skelly Oil Com 
pany, Kansas City, as vice chairman 


ritnittee ts 


Esso Standard Cat Cracker 
Sets Record at Baton Rouge 


\ record 19,336,700 barrels of total 
teed were processed by Esso: Standard 
Oil Company's Baton Rouge, La 
PCILA-3 fluid catalytic cracking unit in 
the year ending July 13. This is’ the 
highest annual thruput ever achieved by 
a Jersey Standard Model IT unit. The 
plant was ortmoinally desizned for 15,000 


barrels a day 
One of the first Model Il units to go 
unit com 


on stream, the Baton Rouge 


pleted ten yvears of service on June 25 


Indiana Standard Director 
Retires After 47 Years Service 


Harry F. Glair, director of purchases 
and longtime manutacturing executive 
of Standard Oil Company (Indiana), has 
retired trom active duty. A director of 
the company since 1934, he joined Stand 
ard as a clerk im the shop at 
its Whiting, Ind., refinery 47 vears age 
He has been director of purchases since 


1951 


machine 


L 
Atlant Dallas, R. Thomas, viee chairman 
‘ Stanolind Oil and Gas Company, Tulsa. Sub 
Commitice Control: Bottenbers, 
vi ki ar The Carter ON Com 
é ‘ pany, Tulsa 
<BIRD-ARCHERR 
(4337 NORTH AMERICAN 
PHILADELPHIA 40, PAC 
NEWYORK + CHICAGO 
some: #8 
Calderas y Accesorios, 5.A., Amsterdam 291, Mexico, 0. 
) 
Engineering Plus Chemistry Equal BIRD-ARCHER Service = 
2) 


What's Happening __. 


Young and Small Promoted 
By Standard Oil Development 


Standard Oil Development Company 
has announced the appointments of 
Philip L. Young as secretary and James 
K. Small as manager of the Patent di 
vision. Small, formerly associate man 
ager of the Patent division, succeeds 
Young as manager 

Young jomed the Technical Service 
livision of Standard Oil Company (New 
Jersey), of which Standard Oil Devel 
yprnent is the central research and engi 
neerme affiliate, m 1922, and became a 
part of the Patent group in 1926. Upon 
tormation of the Development Company 
in 1927, he was assigned to the Patent 
division and became its manager in 
1935 

Small joined the company’s affiliate 
in Baton Rouge, La., where he was a re 
search chemist for three vears, trans 
terring in 1930 to the Patent division 
In 1948 he was made associate manager 
ot the Patent division 


NPA Hopes Brownell’s Group 
Solves Excess Refining Issue 


The problem of excess refining pro 
duction might be solved by Attorney 
General Brownell’s antitrust law study 
committee, National Petroleum Associa 
tion has pointed out. The Association 
said it is “happy to note” that Blackwell 
Smith, prominent New York antitrust 
attorney, was named to the study panel 

At NPA’s semi-annual meeting in 
Cleveland, Smith suggested that the ex 
cess capacity problem coutd be dealt 
with by industry itseli—through volun 
tary refining cutbacks—if the return 
were made to “rule of reason” in the 
antitrust laws 

In a letter to the Association mem 
bership, NPA Counsel Donald C 
(Hara declared that Brownell’s com 
mittee could recommend changes in the 
“present hodgepodge of antitrust laws” 
that could mean the preservation § of 
competitive industry 


Liquefied Petroleum Gas Group 
Appoints District Secretary 


Carol E. Coleman has been appointed 
district secretary in charge of the Cen 
tral States district office of the Lique hed 
Petroleum Gas Association. He succeeds 
Robert ¢ Fanner, resigned. Active for 
several years in the lowa Liquefied Pe 
troleum Gas Association, Coleman has 
served on a number of its committees 


Sunray Vice President Retires 


H. W. Manley has resigned as vice 
president im charge of Production, Re 


| 


September, 1953--Petroteum REFINER 291 


if you meter or proportion 


small volume flows... 


THERE Is 
TYPE PUMP 
_ TO DO THE jon 


STANDARD 
1, 2, 3 or 4 FEED 
UNITS 


Standard Pumps are 
available in maximum ca- 
pacities from 0.10 to 24.0 
gal. per hr. per feed. Oper- 
ating pressures from 125 
to 5000 psi. 


JACKETED 
UNITS 


For handling materials 
that require heat or re- 
frigeration, “U" Pumps 
can be supplied with 
either or both jacketed 
liquid ends and check 


valves. 


VARIABLE 
SPEED UNITS 


“U" Pumps can be fur- 
nished with a variable 
speed drive which per- 
mits varying capacity re- 
motely or automatically 
when combined with the 
proper auxiliary equip- 
ment. 


Write for Catalog: 


Catalog UP-52R gives full data on all sizes and 
types of Hills-/McCanna “U” Type Pumps. Write 
for a copy, today. Hills-McCanna Co., 244; W. 
Nelson St., Chicago 18, Ill. 


Also Manufacturers of : 


SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS * MAGNESIUM ALLOY SAND CASTINGS 


= 
Young Small 
— 
| 
| 
| 
ir 
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High altitude 
simulating equipment 
at Stratos Division 

of Fairchild Engine 
& Airplane Corp. 


Schematic of 
altitude test facilities 
at Stratos. 


SCHEMATIC OF ALTITUDE TEST FacurTiEs 


Evactors duplicate high altitude 


in jet plane accessories tests 


At Stratos Division of Fairchild En- 
gine & Airplane Corp., Croll-Reynolds 
Evactors and barometric condensers 
are used to simulate high altitude con- 
ditions in the testing of jet-plane en- 
gines and accessories. The exceptional 
performance demanded of the complex 
jet-plane and its accessory equipment, 
necessitates accurate and exhaustive 
tests. These Evactor systems create 
vacuums as high as | inch Hg abso- 
lute. duplicating pressures at 75,000 
feet altitude. 

The same careful work and precision 
which produced these units for Stratos 
goes into every Croll-Reynolds Evactor 


a: 


7 7 


CHILL-VACTORS 


STEAM JET EVACTORS 


from the l-stager yielding a pressure 
of 4 or 5 inches of mercury absolute, 
to the 5-stage unit designed for work 
in the range of a few microns. 

Many thousands of Croll-Reynolds 
Evactors are in operation, some of 
them for over 30 years. They are in the 
great majority of the large chemical 
plants, petroleum refineries, food proc- 
essing plants, etc. They are installed 
in every state of the United States and 
in many foreign countries. Let our 
staff help you with your 


vacuum problems, including vacuum 


technical 


cooling. 


the 


et, New York 38, N.Y 


CONDENSING EQUIPMENT | 


PETROLEUM 


What's Happening... 


fining and Natural Gasoline departments 
of Sunray Oil Corporation to become 
an independent operator. He had been 
with Sunray since 1950 and prior to that 
was with Barnsdall Oil Company since 
1935 


Freeport Research Center 
Honors Retired Dow Director 


A new $2.6 million research center has 
been dedicated at The Dow Chemical 
Company's Texas division in honor ot 
Dr. William Reed Veazey, recently re 
tired Dow director and con 
sultant he center 
under construction tor more 

The 69,000-square-foot research center 
will house the 
chemical engineering 
ical research, well 
laboratory. It will also 
administrative 
and library 

Dr. Veazey, who retired last June 
after 37 years of association with Dow, 
was for 26 years a member of its board 
of directors 


UOP Research Director Made 
Royal Society Honorary Fellow 


Dr. Gustav Egloff, director of re 
search for Universal Oul Products Com 
pany, has been elected an honorary fel 
low of the Royal Society of Edinburgh 
He one of four prominent persons 
not British subjects so honored this 
vear, Many famous people are honorary 
tellows of the Royal Society, which 
was instituted by roval charter im 1783 
for the promotion of science and litera 
ture 


Alden Succeeds Beard on ASTM 
Petroleum Products Committee 
R. ¢ 


research 
has been 
than a 


research 


division's organic, 
and electrochem 
is the analytical 
include research 
patent office 


I eXas 
as 


offices, a 


Alden, chairman of the research 
planning board of Phillips Petroleum 
Company's Research and Development 
department, has been elected vice chat 
man of the technical committee (D-2) 
on petroleum products and lubricants of 
the American Society of Testing Ma 
terials. Alden named to complete 
the unexpired term of L. C. Beard, J1 
of Socony-Vacuum Oil Company, presi 
dent of the for 1953-1954 


Was 


society 


Safety Committee Head Named 


Wilham 
The H. K 


R. Benn, safety engineer of 
Ferguson Company, has been 
elected chairman of the commit 
of the National Constructors Asso 
ciation. The committee seeks to prevent 
accidents on construction projects of 
association members 


ERRATUM 


Ayres’ article, “Liquid 
which appeared in 
PETROLEUM REFINER, 
the curve showing world petroleum 
production for 1000 and 2000 billion 
of ultimate reserve (Figure 3, p. 93) 
should be elevated on the page about 
one-eighth of an inch, so that the base 
of the solid line is right below the “3” 
and the solid and broken lines run 
slightly above the tips of the “1000” 
and “2000” ws, respectively 


satety 


tee 


In Eugene 
Fuels in America,” 
the August tissue of 


arre 
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Fitch Simpson 


Consulting Engineering Firm 
Opens Baton Rouge Offices 


Offices have been opened at Baton 
Rouge, La., by the recently formed con 
sulting engineering firm of Fitch & 


new concern 


Simpson. Principles in the 
James H 


are Clyde H. Fitch, Jr., and 
Simpson, chemical and mechanical engi 
neering graduate of The Rice Institute, 
respectively 

Fitch has been associated with Arkan 
sas Fuel Oil Company and United States 
Rubber Company. Simpson has been en 
gaged in construction, maintenance, and 
in engineering sales with Stone & Web 
ster kngineering Corporation, Goodyear 
Synthetic Rubber Corporation and 
Fischer & Porter Company 


Chemical Industries Display 
Shaping Up as “Biggest Ever” 
With exhibitors already 
engaging space, the Exposition ot 
Chemical Industries, scheduled for the 
week of November 30 to December 5 at 
the Commercial Museum and Conven 
tion Hall, Philadelphia, promises to be 
“the largest ever held.” 
The forthcoming display 
twenty-fourth in the series. According 
to exhibitors reporting on their plans, 
visitors to the event will view equipment 
for various industries, including aircraft, 
agriculture, fibers, fabrics, fertilizers and 


nearly 500 


will be the 


petrochemicals 


Rapid Tax Program Ending But 
Oil Expansion Will Continue 


End of a large” part of the 
government's write-off pro 
been Defense 


“rather 
rapid tax 
announced by 


vram has 

Mobilizer Flemming. But the Office of 
Defense Mobilization has notified the 
Petroleum Administration for Defense 


that virtually all expansion programs 
continued, together with rapid 
tax write-off grants 
Flemming said ODM 
ing progress made im the 
effort to expand production of 233 items 
He added: “We are now in the process 
of notitying other government agencies 


will be 


now ts review 
government's 


that we expect to close a rather large 
percentagze ot these goals because they 
are filled or expansion in those indus 


tries is now adequate.’ 
An ODM official said that all expan- 
sion programs, including those in petro 


leum, were “under study” but that a 
list of those likely to be discontinued 
first did not include such major oil 
programs as alkylate expansion, refin- 
ing, pipe lines and storage 

lo halt suddenly rapid tax write-off 


PETROLEUM 
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for 
Bubble-tight 

Primary | 

Shut-off in 


LPGAS 


LINES 


Underwriters’ Laboratories, major LP gas producers*, and Liqui- 
fied Petroleum Gas Commissions of several States* approve Okadee 
Valves for primary shut-off in LP gas lines. In addition, Okadee 
Valves are used in virtually all types of gas and liquid lines at 
pressures to 600 p.s.i. and temperatures to 800°F.— wherever a 
perfect seal, low maintenance and long life are necessary. 


Get complete data, including material specifications, on 
Okadee Valves — and newest Underwriters’ Laboratories test 


report — without obligation, today. 
* Names on request. 


@ A.S.A. Standard dimensions 

@ Sizes from to 6” 

@ Single- and double-seated disc 
valves 

@ Hard-faced valves and seats . . . 
perfect metal-to-metal seal 

@ Self-cleaning, self-compensating 
valve discs a 

@ Lever, rack-and-lever, or worm- 

gear operation 


Underwriters’ Laboratories Reexamination Service Guide 
No. 141 A3.1.22, File MH5163. SL Screwed Type Series 
and Series 15 and 30 Flanged Type Okadee Valves are suit. 
able as a positive shut-off in LP gas pipelines and other LP 
gas applications for a working pressure of 250 p.s.i. 


Write for Bulletin No. 51FL 


@ Non-lubricated 


No wedge action 


@ Valves and seats wear in instead 


of ‘wearing out” 


All parts quickly replaceable in 
the fleld 


Inside and outside stem packing 
double assurance against 
stem leaks 


ect 
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SAVE CAR OF COAL WEEKLY 


for This Large Steam User 


Following replacement of all tures which Nicholson traps ef- 
steam traps of various makes, fect. See why large industrial 
with Nicholson units, an Eastern and institutional steam users are 
college reports:—"An average 
coal saving of 1 carload per ; 
week besides much better heat Nicholsons. 5 types; for heat, 
distribution”. Credit is given the power, process; sizes 14" to 2”; 
higher and more even tempera- pressures to 250 Ibs. 


increasingly standardizing on 


Type 8 


Send for Bulletin 853 
207 Oregon St., Wilkes-Barre, Pa. 


NICHOLSON 


TRAPS -VALVES FLOATS 
INSULATION SPECIALISTS SINCE HALF A CENTURY 


We supply the material and the men to handle it 


Contractors for heat and cold insulation all over the world 


Suppliers and exporters of all kinds of insulation 
materials for oil refineries ao 


Magnesia 85 °/, - Rockwool - Asbestos - Cork 


For all temperatures, in sections, blocks, segments, sheets, blankets and plastic form 


All finishing materials. 


INTERMATIONAL 


SCHIEDAM - NETHERLANDS 


cable address Cletontrading 
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What's Happening ._.. 


authorizations for alkylation facilities, 
Flemming said, would upset everything 
ODM is after. The military, with White 
House sanction, is pressing strongly for 
attainment of 30,000-barrel-a-day alky- 


lates production goal 


Controls to End on Makeup of 
Commercial Aviation Gasoline 


Makers of commercial aviation gaso 
line will soon be allowed to decide for 
themselves how much tetraethyl lead to 
put in commercial aviation gasoline. The 
Petroleum Administration tor Defens« 
has announced it will revoke on Oct 
ber 1 its Order No. 4 which puts a floor 
on the amount of tetraethvl lead refiners 
must use in commercial Avgas. The 
order was originally tssued to make 
sure that tel rather than scarce alkvlate 
was used to put the kick in the com 
mercial fuel 

PAD Deputy Joseph A. LaFortune 
cautioned, however, that refiners and 
commercial airlines will have to “show 
restraint” about cutting down on tel, 
and using more of the relatively scarce 
alkvlate im its place 

PAD decided to drop the tel regula 
tion after a survey of commercial Avgas 
makers. Only two manufacturers quer 
ied said they might have serious trouble 
meeting demand with less tel in their 
gasoline 


LPG Safety Precaution 
Cards Available from NGAA 


Safety precautions for truck loading 
ot liquetied petroleum gas leased by the 
Safety Committee of the Natural Gaso 
line Association of America. Written 
primarily tor the supervising loader at 
loading racks, responsibility tor the sate 
loading of trucks 1s placed squarely on 
the loader and the truck driver ts re 
heved of all duties other than spotting 
his vehicle as directed 

Some honest differences of opinion 
with respect to jurisdiction of activities 
at loading racks has led to some haz 
ardous situations in the past anc the 
committee believes that adherence to 
the new rules will eliminate arguments 
and bring greater safety 

Ihe cards are printed in two sizes 
letter size for posting at loading racks 
and posteard size tor posting im truck 


cabs. They are available from the of 
hces of the NGAA, 422 Kennedy Build 
ing, Tulsa, at four and two cents eacl 


respectivel 


Indiana Standard Plant 
Producing Detergent Alkylate 


Standard Onl Company (Indiana) ts 
now m production of detergent alky 
late—principal raw material for syn 
thetic household detergents—in 
cently completed plant at its W hitine 
Ind., refinery 

Phe detergent alkylate is produced 
from benzene and propylene tetramer 
The benzene is made synthetically from 
crude oi! at Standard’s Whiting refinery 
Che propylene tetramer, produced cata 
lytically from refinery gas, is made for 
Standard at bl De rad No Ark., by Pan 
Am Southern Corporation, a subsidiary 
At whiting the two raw materials are 
joined catalytically to produce detergent 


alkylate 
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Senate Confirms Siciliano as 
Assistant Secretary of Labor 


Rocco C. Siciliano, supervisor of labor 
relations for Procon, Inc., has been con 
firmed by the Senate 
as an assistant sec- 
retary of labor. He ts 
expec ted to take over 
his duties in a short 
time 

The new assistant 
secretary of labor, 
who was also assist- 
ant secretary of Pro- 
con, is a former legal 
assistant to a mem- 
ber of the National 
Labor Relations 
Board in Washing- 
ton. He joined Pro Siciliano 
con three vears ago 
after leaving the NLRB, where he 
worked from October, 1948, until 1950 


Charles Beckett Appointed 
Thermodynamics Section Chief 


Dr. Charles Beckett has been ap 
pomted chief of the thermodynamics 
section of the National Bureau of Stand 
ards where he will supervise experi 
mental and theoretical programs of the 
section which tmclude investigations of 
the thermal properties of materials con 
taining fluorine, boron, or deuterium in 
addition to the more common substances 
such as air, carbon dioxide, and hydro 
carbons 

Before joining the Bureau staff in 
1950, Dr. Beckett was a research asso 
ciate of the API at the University of 
California from 1945 to 1947, where he 
did research on the properties of hydro 
carbons and statistical thermodynamics 
calculations. He has written several pa 
pers dealing primarily with the thermo 
dynamic properties of cyclohexanes 
From 1948 to 1950, he was associate 
supervisor of the literature survey group 
at Ohio State University also dealing 
with thermodynamics 

‘ 


Year-End Inventories Forecast 
By IPAA Seen Vastly Exceeded 


Inventories of crude oil and petroleum 
products may exceed 50 million barrels 
the April forecast by the Supply and 
Demand Committee of the Independent 
Petroleum Association of America, the 
Interstate Oil Compact Commission has 
been told 

B. B. Fell, [PAA executive vice presi 
dent and committee chairman, said he 
was basing the revised estimate on 
1) continuation of domestic production 
at the August level and 2) the increase 
in imports to 1.1 million barrels a day 

In April, the IPAA committee esti 
mated a total of 680 million barrels of 
crude and products would be in follow 
ing stock inventories by the end of 1953 
crude oil, 269 million barrels: vasoline, 
140 million barrels; kerosine, 28 million 
barrels; distillates, 101 million barrels: 
residual, 50 million barrels; all others, 
including natural wasoline, 92.5 million 
barrels Fell Rave no breakdown by 
products in the more recent estimate 

Fell pointed out that the April esti 
mate was under actual demand during 
the first quarter of 1953 by 290,000 bar 
rels a day or 3.8 percent, and attributed 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 
Type R2R Process Pump 


No. 01580 B 


Type R2R Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2Kh. Heavy 
pumps can be disassembled without dis duty, process pumps are available in 
connecting the suction and discharge pip eighteen different sizes, enabling our engt- 
ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 
casing from the cradle the entire cradle to be performed 

and complete rotating element can be re Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 
CENTRIFUGAL and RECIPROCATING PUMPS 


Horizontal, Single Style, Louble 
Acting, Piston Type, Close Clear 
ance Pump lDesigned to handle 
volatile liquids 
Close Coupled Centrifuxal Pump 


3833 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Pedestal Mounted Centrifugal Power Pump 
Pump 


Double MVedestal Bearing Centrif lburable Duplex Packed Piston Pat 
ugal Pump tern Steam Pump. Side Pot Type 


ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /ND. 


J27 W TENTH §r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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What's Happening 


this margin of error to advance 
during June anticipation price 


advane es 


Phillips Department Completes 
One Million Safe Man Hours 


Che 2340 employes of Phillips Petrol 
eum Company's Natural Gasoline ce 
partment completed one million mar 
hours of work without a disabling in 
jury last month. The record bewan May 
14, 1953. Included in the group are ap 
proximately 600 employes who are con 


tinuously engaged in maintenance and 
construction work 


Pan American Staffs Cat Cracker— 
Heading the staff of the new catalytic cracking 
unit at Pan American Refining Company's Texas 
City, Texas, refinery are: back row, left to right 
—George Frank, stillman; William A. Manthei, 
stillman; Roscoe B. Calhoun, shift foreman; 
Thomas M. Russo, stillman; and Oscar J. Arvids- 
son, stillman; front row, left to right—Clinton 
R. Johnson, shift foreman; J. A. Houlg:rave, 
shift foreman; and HH. Ellis, shift foreman. 
Johnson, Calhoun, Ellis, Manthei and Frank are 
recent promotions. All eight men worked up 
through the Operations department. 


IRAA Refinery Costs Survey 
To Show Small Refiners Needs 


The Independent Refiners Association 
of America will start immediately con 
ducting a survey of refinery costs t 


prove the contention that “continuously 
mcreasing costs to the refiners are far 
im excess of any recovery obtained 
through adjustments in the prices of 


M.H. Robineau, association president 
said that questionnaires seeking data on 
refinery costs will vo out to all imde 


dent refiners, whether members of 


pen 
IRAA, or not, very shortly 


“It is perfectly evident,” Robineau 
said, “that a grave problem has beer 
created by the excess refining capacit 
built by the petre leum madustry at the 
request ot the government for detense 


emergency needs.” 


oat 

in weg sured This h is i 
DRY AIR is mple filled with Schroeder Leaves Mines Bureau 

cific of the instrumen is column To Join Faculty at Maryland 

being measured. or new instrumen ste identical Dr. W. C. Schroeder has resigned as 

1 
ise, exceP for dry @ - issistant director of the Bureau of Mines 
and one gravit to take a professorship in the University 
to the 4. thes of Maryland's department of Chemical 
pa properly instal - ind the clot knemeermes He will also act as a con 
an tion other than to W lietin No. sultant in the held of synthetic liquid 

tent Se for bu tuels tor il and vas firms 


National Science Foundation 
Adds Ewell as Staff Member 


Raymond H. k well, manager of Chem 
ical kconomics Service of the Stanford 


Research Institute. has been named as 
sistant director tor program analysis at 
the National Science Foundation. He 
will be responsible tor conducting a 
series of Foundation studies on the 


Send for Bulletin No. 101-R2 


status of research in industry, the un 


versities, and the government, with em 


phasis on the extent of federal partici 


pation in research and development ac 
tivities. He will also be concerned witl 
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D evelopment Studies and Report 


FOR THE NATURAL GAS, PETROLEUM, PETROCHEMICAL 


AND CHEMICAL INDUSTRIES 


Stone & Webster Engineering 
Corporation, Badger Process Division, 
has designed and constructed many 
plants for the process industries to pro- 
duce intermediate and finished products. 
Much of this work resulted from devel- 
opment studies and reports made by the 
Corporation, which included considera- 


tion of markets, plant location, raw 
material supply, processing methods, 
handling facilities, utilities, transportation 
and other factors. 

The broad experience of the Corporation 
in the preparation of development and 
economic studies and reports in these 
specialized fields is available for new 
projects. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED 
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EROFIN 


Heat- 
Transfer 
Surface 


Aerofin is sold only by 
manufacturers of na- 
tionally advertised fan 
system apparatus. List on 
request. 


@ High Efficiency 
@ Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cooling — long service life — low 
maintenance and service costs, when you specify Aerofin extended-surface heat 


exchangers. 
The reason is obvious: Aerofin makes heat exchangers exclusively —offers you 
the results of unequalled experience, unequalled production facilities, unequalled 
materials testing and design research —and the guidance of a complete, highly 
skilled engineering staff, at the plant and in the field. 
For the most practical solution to your heat-exchange problem, ASK THE 
AE ROFIN MAN. 


410 South Geddes 


A EROFIN Coreora TION syracuse 1, 
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What's Happening . Aurora Vertical Sump Pumps are “TOPS” 


the relationship between research ane | HEAVY DUTY ALSO NON-CLOG 
industrial development, and other ques | ond LIGHT DUTY SIZES UP TO 8” 


tions concerning the effects of research 
on the | S. economy and healt! 


Dressel Succeeds Harlow as 
Production Manager at Dow 


Ivan F. Harlow has given up his 
position as production manager of In 
organic Chemicals at The Dow Chemical 
Company. He will be succeeded by 
Gravton F Dressel, formerly his 
assistant 
Harlow, a veteran of 44 years with For all sump drainage; liquids 
Dow and presently president of Ethyl oy handling in industry; transfer of 
1) Pa 1 ¢ : 1) chemical and hot liquids; handling 
Ow remica oOmpanyv, a OW as viscous or high temperature liquids; 
sociated company, will contmue witl : boiler blow-off; heating returns etc.; 
| also for handling screened and un- 


Dow as a production consultant 4 industriot 
Since joining Dow in 1909, Harlow screenedsewage andindustrial waste. 
Write for 


has been successively analytical chem / BULLETIN 104 
ist, supervisor of the Analytical Labora (Heavy Duty & Non Clog) 
tory, division superintendent of bromine BULLETIN 103 
production and waste disposal, and pro : : (Light Duty) 
duction manager 
Dressel started with Dow im 1924, ° 
helping in the development of prox Write TODAY 
esses tor extraction of bromine from 
sea water. From 1933 to 1937 he was 
manager of an ethylene dibromide plant 
The tollowine year he was manager ot 
Cliffs Dow Chemical Company, a Dow 
subsidiary of which he ts presently a 
director. From 1939 to 1941 and again 
from 1944 to 1947 he was production 
manager of magnesium metal fabrica 
tion. From 1942 to 1944 he served as : 
vice president of the now defunct Dow PUMP COMPANY 
Magnesium Corporation Subsidiary of The New York Air Brake Company 
84 Loucks Street, Aurora, Illinois 


for 
CONDENSED 
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General Petroleum Fills Post 
In Manufacturing Department 


J. A. Boege has been named manager <> They Said it couldn’ t be made— 


of the Vernon area, a new post im the b 
ut here it is! 


Manufacturing department of General | 
as manager of laboratories by R. A © 9 4 
Baker, who has been assistant manager 0. recision=- Ul U e 


Petroleum Corporation, He is succeeded 
laboratories 


Boege has been with General Petro 
leum since 1930, had been manager of Expanders 
the laboratories since 1945. Baker joined 
the company in 1933, advancing to su - 
permtendent of laboratories at Torrance, 


al 1 1944 
These precision Ideal Tube 


Catalytic Construction Adds Expanders are unequaled 


Two as Executive Assistants for rolling tubes in Con- 
Anson W. Krickl has been appointed ’ : densers, Coolers and other 
assistant to the president, and Wilfred heat-transfer units. The Ball 
Gains has been named assistant to the , , 
vice president in charge of engineering A) \ Bearing, adjustable thrust 
at Catalytic Construction Company collar reduces friction to a 
Krickl was formerly associated with Y 
kB Jiadges & Sons Company and late minimum. You get every 
with pune & Webster Engineering Cor desirable feature—plus— 
poratic mn. In his new post he will be con ; 
cerned with new business development in No. 255. 
(sains was associated with Chemical 
Construction Company as senior chem F be si 
ical engineer for 12 years and later with oa Pe See Your Dealer 
Vulcan Copper and Supply Company as 
any 3 \ i T 
semor project engineer before joining outside diameter. or Write Us oday! 


Catalytic Construction Ask for Bulletin 71 


Standard of Indiana Assigns 


Birmingham to Research Lab DE K E ., 
Birmingham, who joimed the Gustav COMPANY 


company im 1948, has been appointed 


patent advisor in the Whiting, Ind., re D A+ OH 1 


search laboratories of Standard Qil 
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What's Happening . 


Company (Indiana). He recently re 
ceived his law degree from De Pau 


Univer t 


Sunray Department Renamed 
Refining and Pipe Line 


Sunray Oil Corporation’s Manuta 
turing, Sales and Pipe Line department 
will hereatter be kn 

id Pipe Line department 

e compat RI (Dick) 
manager t company's Retining 
vision, will n r of the 
Carittitl w! has 
issistanit ! departmetr 


been admuinist: 


alse 
department 
lol nson 
the compan 
Company retinery near Allen, Okla 
was superintendent of that plant for 
Sunray from 1928 to 1946, superintend 
ent of the company's Santa Maria, 
Calif., plant from 1946 to 1947, and 
manager of its catalytic cracking refin 
ery at Duncan, Okla. from 1947 until 
his present assignment 
Griffith joined the company in 1948 
He has had wide experience with Sun 
ray and other companies as refinery 
laboratory technician, processing fore 
man, refinery operating superintendent 
and other allied duties 
In connection with tl hange, Sun 
ray also announced 
R. ¢ Underwood, superintendent, 
ind C. H. Barnes, assistant superintend 
ent, remain in these capacities at the 
Duncan refinery. T. I liernan, super 
intendent, and A. A. Milne, assistant 
superintendent, remain in these capaci 
= = | ties at the company’s Allen, Okla. refin 
ff | ery. F. W. Borden, Los Angeles, man 
.. NEW Heat Saving Efficiency 
| has also been named manager of Sun 
ray's Santa Maria, Calif. refinery 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 


and resistance to vibration. Extra durability is built into this insulation. Pan-Am Southern Names Wylie 


In pipe covering and blocks, it is precision manufactured on the latest _ Industrial Relations Director 
Appointment of John Wylie as dire« 
tor of industrial relations at Pan-Am 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- Southern Corporation's El 0g Ark, 

refinery has been announced e re 

age. It maintains an attractive, smooth finish. Precision pipe fit is assured, places James L. Ward, resigned 
: Until his appointment, Wylie was as 
with no spaces left for the escape of heat. You benefit from the most 
Relations department. Before joining 
Pam-Am early in 1951 he was associated 


type of automatic equipment to insure uniform standards. It does not 


modern manufacturing facilities for the production of heat insulation | 


when you specify Mundet 85% Magnesia Pipe Covering and Blocks. | with the ong tai - lations depart 
ment of Deep Rock Oil Corporation 


Robert I Mackey, who has served as 
personnel assistant in the 1 Dorado 
Industrial Relations department of Pan 


Mundet Cork Corporation Am, will eS to fill 


the post vacate 


insulation Division, 7309 Tonnelle Ave., North Bergen, N. J. 
Mundet district offices are located in these cities: Clark Equipment Schola rship 


ATLANTA DALLAS 10 JACKSONVILLE 6, FLA. NEW ORLEANS 16 : ; 

BALTIMORE 30 DETROIT 21 KANSAS CITY 7, MO. NEW YORK 17 The Clark Equipment Company has 
612 Bottery Ave. 14401 Prairie Ave. 1401 St. Lowis Ave. 33) Medison Ave. established a $2000 scholarship fund at 
BOSTON HOUSTON 1 KNOXVILLE PHILADELPHIA 39 the Illinois Institute of Fechnology for 
$7 Regent 40 Commerce and Palmer Sts 122) Grand Ave 856 St. students majoring in materials handling 
CHARLOTTE 3, INDIANAPOLIS 4 LOS ANGELES ST. | Known as the Fugene Clark scholar 
$07 S$. Coder St. 15 E. Washington St (Maywood) 6116 Wolker Ave, 3176 Brannon Ave. ship, in honor of the founder of Clark 
CINCINNATI 2 In Conoda: SAN FRANCISCO 7 Equipment, the scholarship will be 
427 West 40h 0. Mundet Cork & Insulation, Lid., 35 Booth Ave., Toronto 440 Brannan $1. awarded annually to a junior working 
for a degree in industrial engineering 
INSULATION FOR HIGH & LOW TEMPERATURE and majoring in materials handling, The 
grant will cover tuition costs for the stu 

dent’s final two years in school 
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Stanford Research's Ewell 
Joins Science Foundation 


Dr. Raymond H. Ewell, manager of 
Stanford Research Institute’s Chemical 
Economics Service, has been granted an 

extended leave of 

absence to become 

assistant director tor 

program analysis in 

the National Science 

Foundation, Wash- 

ington, 1). C. In his 

post with the Foun 

dation he will have 

charge of a program 

of studies on re 

search relating to 

the development of a 

national science 

policy. The program 

will embrace all the 

Ewell mathematical, physi 

cal and biological 

sciences, as well as medicine, psychology 
and social values of both basic and ap- 


plied research 


Beckman Sets Up $1000 Award 
For Instrumentation Work 


\ major award honoring U. S. and 
Canadian scientists for work in chemical 
instrumentation has been established by 
Dr. Arnold O. Beckman, Beckman 
Instruments, Inc., South Pasadena, 


» be first presented in the spring of 
1955, the $1000 annual award will recog- 
nize outstanding achievements in the de 
velopment of new instruments for 
chemical analysis and the application of 
imstruments to chemical process meas 
urement and control 

Administered by the American Chem- 
ical Society, the Beckman Award will 
vive special consideration to originality 
as well as the value of the contribution 
in reducing manutacturing costs or im 
proving product quality 

Purpose of the award ts twofold: to 
stimulate research m analytical instru 
mentation, and to encourage develop 
ment of mstrumental methods tor meas 
uring and controlling chemical processes 


California Standard Training 
Latin American Distributors 


Oilmen representing Standard Oil 
Company of California distributors in 
Latin American countries began an in- 
tensive four-week sales traming course 
last month under a “Point Four” study 
program being inaugurated by the com 
pany'’s Foreign Trade department. The 
“) visitors will undergo classroom im 
struction in industrial lubricants and 
tuels under the supervision of authorities 
trom Standard’s Marketing department 
and California Research Corporation, 
Standard’s research subsidiary 

Climax of the program will be a one- 
week swing through Bay area and north- 
ern California industrial installations 


Dicks Will Head Section of 
Celanese Textile Division 


Dr. R. S. Dicks has been appointed 
manager of the Chemical Process Engi 
neering section of the Textile division of 
Celanese Corporation of America. For- 
merly senior process engineer for the 
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FINER FOG BLANKET 
WITH NON-CLOGGING 
“SPIRAL TIP’’ 


: FEWER BETE NOZZLES NEEDED FOR 
_ BETTER FIRE PROTECTION at LESS COST! 


Many oil refineries are now meeting the threat of fire more 
efficiently with installations of new type Bete “Spiral Tip” 
Fog Nozzles. 

These unique nozzles operate on a radically different principle 

-they shear a continuous sheet from a single jet, thereby 
producing a finer fog at relatively low pressures. Bete nozzles 
provide a finer, more uniform droplet atomization — and have 
no internal parts to cause clogging. 

Because of these exclusive features, a single Bete Fog Nozzle 
can often replace several small orificed conventional nozzles, 
and entirely eliminate the use of strainers. This means new 
standards of fire protection, and lower maintenance costs. 
The intense fog blanket produced makes these nozzles admir- 
ably suited for controlling oil and related ‘“‘hot’’ fires. 


* AA SERIES 
All stainless steel. 4" pipe 
connection. Available in 
flow rates from | to 10 gpm. 


B SERIES (Small) 


All stainless steel. Finer fog 
than AA Series. 4" pipe con- 
nection. 2 to 10 gpm. Q 


B SERIES (Medium ond Large) 


All bronze. Disperse lorge fog volumes 


LARGE “B" Nozzles 
hove pipe thread. 
Disperse 40 to 270 gpm. 


MEDIUM “B" Nozzles 
have %" pipe thread. Disperse 


Y 8 to 70 gpm. 
FOG PATTERNS 


120 


\ 
MAX DIA COVERAGE 


by: 


MARTIN-SMITH COMPANY 


MIN DISTANCE for MAX COVERAGE! 


for detailed catalog write: 
BETE FOG NOZZLE INC. 
GREENFIELD - MASSACHUSETTS 


! 
| 
| 
| 
| 
| 
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ites 


3'2" Schedule 80 
steel pipe coiled 
on 10'2" centers. 


Stainless steel 
tower coil fabri- 
cated with finned 
straight sections 


5” 0.0. by 3.156” 
1.D. silver lined 
seamless monel 
pipe bend. 


Table-bent seamless steel pipe 
(8°,” O.D. by 5'75)” 1.D.). 


WHITLOCK 


Let us know your needs. Write 
for Bulletin 92. The Whitlock 
Manufacturing Co. 75 South 
Street, Hartford 10, Conn. 


Whitlock is the “happy” thought 
for coils or fabricated bends of all 
types. Our fabrication processes 
and techniques are available for the 
job—whether it involves big pipe or 
small tubing—whether bending 
diameters are large or small— 
whether the metal is nickel, copper, 
stainless steel, or carbon steei— 
whether design pressures are 50 
psig. or 5000 psig. 


What's Happening ... 


York City 
1953. In his 
Dicks will 


studies tor new 


anese 
t improvements as 
al operations of the 


Assistant Division Directors 


Named by Indiana Standard 
\. P. Lien, G. M. Webb, A. W. Lind 
ert and |. | Snuggs have been ap 
pointed assistant division directors 
the Inel., research laboratories 
of Standard Company (Indiana) 
st ot assistant division director 
recently created at the labora 
tories 
Lien will serve in the Chemical Prod 
ucts division, Webb in the Hydrocarbon 
Research division, Lindert in the Heavy 
Products division, and Snuges in 
the Process division 
Other promotions in Hydrocarbon Re 
search include Dr. ¢ I Johnson and 
Seeliz, named section leaders 
and | \ \. Wilson, 
has been advanced 
to group leader in Heavy Onl Produets 
In the Process division, J. A. Bock was 
appomted leader and losepl 
Gurawitz, croup leader 
Lien jomed Standard in 1941 as a 
chemist, has been a section leader since 
1951. Webb has served as a researcl 
1948, was promoted to 
leader earlier this vear. Lindert 
began in the Sales and Technical Serv 
ice department, was advanced to 
leader last year. Snuggs joined Standard 
in 1938, has been a section leader since 
1948. Johnson, with Standard since 1943 
became a group leader in 1951. Seelig 
began as a chemist in 1946, was pro 
moted to group leader in 1950. Wilson 
joined Standard as a chemist in 1950 
kilmisten began as a chemist in 1949 
Bock joined the company ten years ago 
croup 1948 
has been a chemical enginect 


1947 


yroup leader 


section 


associate since 


section 


section 


has bee ti a leader since 
CGsurawitz | 


with Standard sinee 


Former Vice President of 
Esso Standard Dies at 66 


kilwin S. Hall, formerly director, vice 


president mad general counsel boss 


dard Oil Company, died recently at 


Farmingtor 


February, 1950, afte 

seT Vice wit! and 
mpany, Standard Oil Company 
lersev). A leading figure im the 
foundme ot the American Petroleum I) 
dustries Committee, he served as its 
im 1932 until 


1944 


secretary trom its meception 
1044 1 as 
1040 


AIChE Elects Officers for 
1953-54 Session at New York 


Klected to offices for the 1953-54 ses 
he recent meeting of the New 

on of the American Institute 

ical Engineers were: Francis B 

Foster Wheele: Corporation, 
chairman; Richard F, Shaffer, Pratt In 
stitute vice chairman; Wesley | Dors 
hemer, bk. I. du Pont de Nemours & 
Company, Inc., secretary; Stanley B 


Adler, The M. W. Kellogg Company, 


chairman from 
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New York Stare Gas Convonatton 
is boosting field) gas from wells in’ Leidy Field, 
Pennsylvania into a transmission pipeline. To supply 
the required 4620 horsepower, they installed a bank 
of eleven Beaird-Ingersoll- Rand packaged compressor 
plants, nine 440° horsepower units and two 330 
horsepower units 


ach of these is a complete compressor plant, with 
its own gas scrubber, manifolds and piping, cooling 
svstem, lubrication system and automatic controls 
ach compressor unit is assembled on a rugged steel 
base which requires only a simple conerete slab as 
a foundation 


Let us tell you about the economy of using Beaird-Ingersoll- 
Rand packaged compressor plants—singly or in multiple 
unt installations 


THE J. B. BEAIRD COMPANY, INC, 
SHREVEPORT, LOUISIANA 


MACHINING 


MANUFACTURING 


STEEL 


WAREHOUSE 


BEAIRD-INGERSOLL-RAND 


Packaged Compressor Plant 


These completely packaged compressor plants are equipped with Lagersoll Rand 
OSVG and SSVG gas engine-draen compressors and Young radtator 
Other sizes from 110 hip. to S50 hp 


1620 horsepower — 
COMPRESSOR STATION 


USES ELEVEN 
PACKAGED PLANTS 


— 


BEAIRD Cast Steel Fittings | 


FITTINGS AMOGORRY 


Need fittings in a hurry? Want to be sure of of standard sizes. Save time in ordering by using 
meeting your deadlines? Have to meet an emer- the convenient selection charts and figure num- 
geney with minimum down time? Then ask vour bers In our new catalog No. 153. We can also 
supply house oor eall us dircet. for immediate give you prompt delivery on special fittings from 


shipment of Beaird fittings from our large stock our wide assortment of patterns. 


Write for Catalog 153 and let us put your name on our mailing list for current stock lists, 


J. BL. BEATRD COMPANY, ENC. sureverorr, coursiana 


MACHINING MANUFACTURING STEEL WAREHOUSE 


. 
| 
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What's Happening ... 


treasurer; and 
Church Street, 
large 


Richard 
N ew 


Morton, 30 
York, member at 


OIIC Modifies Operation and 
Names Regional Supervisors 


A change in the operating structure 
of its district offices and a series of pro- 
motions have been announced by the 
Oil Industry information Committee, 
API 

The revision in the operating struct- 
ure calls for creation of three new sup- 
ervisory positions in the field. These 
regional supervisors will head all activi- 
ties in their areas, and will work under 
the direction of the deputy director for 
field activities in the main office. The 
net effect of the modification is to put 
additional manpower into the field and 
bring about closer coordination of area 
activities 


Two regional supervisors appointed 
are M. J. Rupp, Denver, senior district 
representative in the Rocky Mountain 
District office, and KE. E. Robinson, 


Philadelphia, senior district representa- 
tive in the Middle Atlantic District of- 
fice. The third appointment for the cen- 


tral section of the country will be an- 
nounced later. 

Other promotions and changes an- 
nounced include: 

Joseph W. Palmer, Denver, to be 
senior district representative in the 


Rocky Mountain area, succeeding Rupp; 
Burton B,. Thompson, a new man, to be 
second district representative in Denver, 
taking over Palmer's old spot 

David H. Mellvaine, Philadelphia, to 
be senior district representative in the 
Middle Atlantic WDzustrict, succeeding 
Robinson; and 1). McClean of 
Philadelphia to the other place in that 
district office 

A Dunson 


sates 


Dunaway, of Atlanta, Ga., 


to succeed Louis M. Connor, Jr., a dis- 
trict representative who resigned 
Ben Ames, formerly assistant field 


supervisor in the New York headquart- 
ers, to manager of educational activities 
in the main office 


National Safety Council Award 
Won by Phillips Employes 


Phillips Petroleum Company has re- 
ceived the top industrial safety award of 
the National Safety Council, the Award 
of Honor, for its 1952 safety record of 
accident reduction. For 1951 no petro 
leum company won the award for com 
pany-wide operations 

‘or the seventh consecutive year, 
Phillips employes during 1952 set a new 
company safety record. The company’s 
disabling injury rate was only 
fifth of the rate seven years earlier, and 
was less than half of that for the entire 
petroleum industry in 1952 


one- 


Jefferson Chemical Elects 
Three to Board of Directors 


Three new members elected to the 
board of of Jefferson Chem- 
ical Company are W. P assistant 
to the president, The Texas Company; 
[.. C. Duncan, assistant to the president, 
American Cyanamid Company; and S 
American 


directors 


(see, 


C. Moody, vice president, 
Cyanamid 


Company 


September, 
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STRENGTH 
SAFETY 
— LOW UPKEEP 
LONG LIFE 
SELF-CLEANING 


Please send prices on 


Please send prices on 
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BLAW-KNOX COMPANY 
GRATING DEPARTMENT 
BLAW-KNOX EQUIPMENT DIVISION 
P. O. Box 1198, Pittsburgh, Pa. 


EASONS WHY 


BLAW-KNOX 


GRATING 


IS YOUR BEST BUY 


We factory-fit this one-piece 

Open Steel Flooring to your dimensions 
for easy installation. You can cover 
dangerous open areas and add 

useful space inside and out. 


USE COUPON FOR DETAILS AND PRICES 


“> 
a 


sq. ft. Grating as per specifications marked at right. 


Stair Treads __inches wide. 


INDIVIDUAL 


STREET 
CITY 


| 


ZONE __ 


STATE 


ELECTROFORGED» 


BLAW-KNOX cratine 


i 
WATER SEPARATOR 
| Held alky!stion, tgustc eating, | 
Py 
| 
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Norrie Quality Swaged Nipples and ‘Bul Plugs ore resist: corrosion. Engineers, superin- 
NORRISIZED inside and out to eliminate cust. and tendents and production men hove learned to rely on 
arresi Tubing Nipples (12° and shorter) and Morris’ 70 years’ manufacturing experience. For perfect 
Adapter Nipples are two more Norris “products fittings, threoded to precision standards, specify Norris. 


MANUFACTURER, 


TULSA, OKLAHOMA 


c. 


BRANCHES; 
WOUSTOM, KIGGORE. ODESSA. TEXAS, 
SALEM, ILLINOIS. CASPER, WYOMING 


EXPORT: 36 PLATA. Wew YoRK Cty 


WEST COAST DISTRIGUTORS 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA 
Les Angeles 


r 
TN 
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Who's Building . . . 


® Continued From Page 95 


are expanded as the labor force wrows 
In addition to accommodation buildings, 
stores, workshops, a temporary hospital 
and a garage were erected and operating 
within four months of the = start. of 
work. To provide the 500,000 gallons of 
water needed each day for domestic put 
poses in the construction camps, a num 
ber of deep wells have been drilled at 
Bir Ahmed, about ten miles from the 
site \tter chlorination the water is 
piped through a 6-inch line to the re 
finery site, where a treating plant and 
four storage tanks have been built 

The tanker jetties will comprise one 
two-berth finger jetty, for which piling 
is now being driven, and two one-berth 
r-] jetties When the refinery is 
commissioned, two tugs, one fitted as a 
fire float, will handle shipping. Several 
company launches and a dredger will be 
based at the harbor 


ead 


TEXACO Starts Expansion 
Of Amarillo Refinery Capacity 


Construction has been started by The 
M. W. Kelloge Company on the larger 
units in the modernization and expansion 
of The Amarillo, 
Texas, refinery, When the expansion 
program is completed, the rated oil c: 
pacity of the refinery will be 15,500 
barrels a day, almost double its present 
8500 barrels a day 
distillating 

will he 


Texas Company's 


capacity ot 
The crude oil 


equipment 
entirely re 
\ refinin units of 
apacity. Im addition 

the cruck running 

Amarillo will be 
dernized by the mstallation of an 
oflow fluid catalytic unit, 
ret coker, 


operation 


new 


rehinery 


cracking 
al delaved 
unit 


catalytr 


a catalytic polymerization and an 
alkylation unit 
desiens call for the crude 
distillaty and the delaved coker 
tor be d into a combination unit 
In this combimation type of plant, inter 
ous 


unit 


ntevrate 


exchang 


product 


wwers, furnaces and he 
cle d tw 


trom 


aint 
ers may 
streams 
unit 
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v, 
10.000 
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stream 
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] ] 
poimer 


SKELLY Announces Third 
Gasoline Plant Expansion 

The third expansion of its No, 2 gaso 
line plant at | N. M., has been ar 


Skelly 


] 


unice, 
Nounces by 
neerme and desig 
completed by 


beer 


rele ( 


lv eng 
ntract to 
uction 
ities wall 

20 MMet a day of Kas, 
extraction of 60,000 gallons pet 


saleable liquid products Can 


PeTROLEUM 


KENDALL OF CANADA Buys 
Toronto Site for Expansion 


\ plant site west of Toronto 
purchased by Kendall Refining Company 
of Canada, Ltd, a subsidiary of Kendall 
Refining Bradford, Va, tor 
future development and expansion, Plans 
eall) for later date of a 
plant having approximately 15,000 
square feet of floor area. It is likely that 
blending, canning and marketing of lu 
bricating vear lubricants, 
iViation and othes 
ucts would be carried on 


Kerr - McGee Project 


Heading 


projects 


has be en 


oOmpany, 


erection at a 


oils, Ureases, 


oils company prod 


latest 
basn 

rapid tax 
Defense 
nulhon 


the 
and 
proved tor 

the Office of 
the over $4 
MeGee Onl Jrnelustries, 
wood, Ookla Kert 
involves installation of a 15,000-barrel 
a-day crude unit and an &500-barrel-a 
day catalytic cracking unit, plus a poly 
merization umt and auxiliary tacilities 
Potal cost of the project is $4,201,000, 
ot which $3,094,500 was certified at 65 
percent; SLOLS800 at 40 percent; 
$92,700 was disallowed 


list of expansion 
refining plans ap 
amortization by 
Mobilization Was 
facility of 
at Wynne 
MeGee project 


and 


multimillion dollar alkyl 
imcluded 


Several other 


ation expansion projects were 
m the latest facilities approved tor tast 
tax write-off by OOM. These were, with 
name of company, location of tacility, 
tvpe of facility, total cost, percentaye 
certified 
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Germany's First Starts Up 


Germany's first Houdriflow catalytic 
cracking unit has gone on stream at the 
Gewerkschaft Erdoel—Ratffinerie 
land refinery at Lingen, Germany, The 
17,500-barrel-a-day unit is the principal 
processing unit in a completely new re 
finery. It employs a novel 
scheme whereby a Lummus coking unit 
constitutes a part of the feed preparation 
section for the Houdriflow unit. Total 
vaporizable effluent from the coker flash 
tower! directly to the cracking 
tower together with gas oils from. the 
topping plant. This integrated arrange 
ment eliminates intermediate storage, 
thereby reducing operating and equip 
ment 


processing 


passes 


costs 


SUNRAY OIL Will Install 
New Platformer at Duncan 


\ 5000-barrel-a-day platiorming 
will be installed by Sunray Oil ¢ 
tion at its Sunray Villave refinery at 
Dunean, Okla. The company estimates 
it will be completed in the third quarter 
of 1954 

Avwas ks 
platforming umit will be in 
those obtained from a 
plant now being activated by 


unit 
orpora 


produced by the 
addition to 
alkylation 
Sunray 


base 


new 


UNION OIL to Start Soon on 
Blending Plant Construction 


$450,000 lubricating oil blend 
constructed by Union 
Cahtorma at Wall 

near Portland. Work on 
scheduled to begin immedi 
facilities include blend 
wenizing equipment, tank 
conveyor, and pipe lines 


Tops Write - Off List 


production of toluene concentrate, $2, 
694,350: $1,600,000 at 100 percent; $595, 
(MH) at Od percent; S481,.850 at 45 percent, 
and $17,500 at 15 percent 

Permian Petroleum ¢ 
land, NaS, pure hase of shutdown 
refinery, addition of vacuum unit: and 
2695-barrel-a-day catalytic cracker, plus 
vas concentration and polymerization 
facilities, $3,545,000; $2,935,000 at 65 per 
cent; $590,000 at 40 percent and $20,000 
at 15 percent 

Crown Central Petroleum—Houston, 
S000) barrel-a-day retormer for avweas 
$1,495,000: $294,000 at 100 percent; $1, 
OO6,000 at 65 percent $195,000) at 
45 percent 

Sunland 


\ new 
ing plant wall be 
Company oft 
bridge, Ore 
the unit is 
ately The 
mg and hone 
age, a barrel 


will 


orporation 


and 
Refining Company—Bakers 
field, Caht., SOO-barrel-a-day  catalytn 
reforming unit, $350,000 at 65 percent 
Pontiac Refining Corporation —¢ 
(Christi, WOO-barrel-a-day 
lytic reformer, $1,235,000; $1,165 
65 percent; $70,000 at 50 percent 
Williston Basin Retining Company 
Williston, N. Dak., 1500 barrel-a-day re 
tinery, $415,835: $7800 at 15 percent; 
$223,735 at 65 percent; 5 


orpus 
cata 
OOO at 


lexas, 


$185,300 at 45 
percent 
Rock Island Refining Corporation 
Indianapolis, 1800-barrel-a-day cat 
alytic retormer, $593,000; $540,000 at 65 


percent; $53,000 at 45 percent 
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WOODLEY INTEREST Considers 
Refinery Construction Plans 
Construction of a 30,000-barrel-a-day e 
SEALOL refinery on the Mississippi River, south 
of St. Paul, Minn., is being considered 
by a group headed by the owners ot 


the Woodley Petroleum Corporation in- 
terest. Reports indicate that the plant 


site has been pure hased, and that Syl- 
vester Dayson, former general manager 
of the Premier Oil Refining Company 
refinery at Longview, Texas, is heading 
the project 


The project is still in the planning 
‘ stare, and, if built, the refinery would 
WORLD’S FOREMOST MECHANICAL | operate on Woodley’s Canadian crude 
SEAL FOR PROCESS PUMPS *e ef ' lo accept delivery ot Canadian crude, 
Dayson'’s group plans a 125-mile crude 

line from the Duluth-Superior area t 

SEALOL — exclusive representative in the Many mojor oil refining companies through- 
criipiates roject, ‘ Interests 

United States and Canada for Flexibox — offers out England, on the Continent, and in South will build a 175-mile crude line from 


the oil refinery industry a complete and tested and Central America have standardized on the area of its discoveries in Saskatche 


wan to Regina to effect delivery to 


line of mechanical seals for process pumps. Flexibox mechanical seals for their process Interprovincial 
Flexibox Seals come to this country with pumps. Write for Bulletin 9. Sealol Corporation, If constructed, the refinery will be op 
over 15 years of actual oil refinery service 13 Willard Avenue, Providence 5, Rhode Island. ie Comeaat name of Great North 


behind them. They afford safety and security Chicago * Cleveland * Houston * Los Angeles 
never before obtainable with conventional Philadelphia * Tulsa * Montreal, Canada. BAY PETROLEUM Completes 


stefling boxes. Flexibox, Ltd., Manchester, England. Denver Refinery Expansion 
Flexibox Seals are simple and rugged — 
With its new UOP Fluid catalytic 
their unique spring drive reduces mechanical poner PRINCIPLE cracking unit now on stream, Bay Pe 
t int troleum Corporation has completed a 
components to These eve ne OF FLEXIBOX SEALS tad 


sleeves or bellows — no keys, pins, slots or ernization program at its Denver refin- 
ery. With installation of the cat cracker 


grooves. With the Flexibox Type RR seals The spring engages the 
(shown below) sleeves are furnished os a shaft sleeve @) at one end and na facilities, Bay's Denver refinery 1s 
component of the seal assembly. No pump -_ on of the largest in the Rocky 
sleeve required. Designed especially for each the neck of the rotary seal ring ee 


The new cat cracke ce signed, engl 
installation — no measurements are required © at the other with interfer- neered and licensed by Universal Oil 
for assembly. Seals are supplied with a novel ence fits. In operation the coils — d 

cis s ca ‘ vas est 

Circulating arrangement which assures liquid tend to ‘‘wind up", thus further feed at 76 percent conversion 
at the seal faces at all times, removing fric- increasing their grip. Conse- Going on stream at the same time as 
ti | heat and reduci wear , the cat cracker were these revamped ta 
ng atly, th t ri cilities: a crude topping unit, a vis 

quently, the rotary seal ring 

breaker-vacuum umit converted from a 
is driven positively yet resiliently. Dubbs thermal cracking unit, and gas 
concentration and polymerization units 


(}flexibox 


PENNZOIL Awards Kellogg 
$2 Million Expansion Contract 


We The M. W. Kellogg Company has 


awarded a constructio1 contrac 


for the expansion program costing nearly 
2 million at Pennzoil Company's plant 


9 ii 

AY at Rouse lle I’; Plans for the royect 


‘ 


tillation unit with a %000-barrel-a-day 
rated capacity and a 12,000-barrel-a-day 
maximum capacity, replacing three old 


units with a combined capacity of 10,500 


barrels a day lwo boilers will als be 
replaced.Work on the new distillation 
unit is scheduled to start early in Oct 

ber and be completed in nine months 


SOHIO Starts Operation of 
$3 Million Alkylation Unit 


A new $3 million alkylation unit has 


finery of The Standard Oil Company 
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Who's Building ae 150,000 gallons of 100-octane aviation 

fuel. The Arthur G. McKee Company 
(Ohio). The new unit can produce 3000 was the primary contractor and respon- WW. E 
barrels a day of alkylate, enough for sible for the mechanical design 


FLUIDS... 


WEL DOING -JACKETED 
FITTINGS 


wd 


ALSO AVA/LABLE ~ 
SCREWED & FLANGED 
FITTINGS & PIPE — 


ANGLO-IRANIAN Progressing at Kent— 

The almost completed catalytic cracker, on the left, and the distillation unit, on the right, 
are evidence of the progress being made at Anglo-lranian Oil Company's new oil refinery now 
under construction at Kent, England. In the foreground is a section of the main pipetrack. Other 
units at the refinery scheduled for completion this year include a 2100-barrel-a-day rerun unit, 
a 5400-barrel-a-day solutizer, and a copper chloride treating unit. 


CONTINUOUS ANALYSIS CONTROL 
AUTOMATIC RECORDING 
ACCURACY 

tow cost 

SPEED 

RUGGEDNESS 

EXTREME SIMPLICITY 

QUICK ADAPTABILITY 


THE LISTON-BECKER IR ABSORPTION TYPE 
PLANT STREAM ANALYZER 


@ RESPONSE of 90% complete in '2 second, 
@ SENSITIVITY as low as 0.005% for full scale deflection. 


@ NOISE LEVEL which is extremely low patent feature 
(Patents Pending) 
@ ZERO DRIFT of less than 1% full scale 8 hour day 
Not welded, not riveted, not expanded, all one piece of material, 


@ INTEGRAL THERMOSTATING gives a non-skid surface in a// directions, a diamond shaped pat- 


@ SELECTIVITY exceeding that of high resolution IR Spectrometer. tern with open space area in excess of 75°7 of surface, easily clean- 
ed, sanitary. Simple to install, ideal for on-the-job fabricating, re 
e non-dispersion infra-red analyzers are o e > 
positive type. They ere designed epecitienity for industriel use end are places existing grating with no supporting structural changes 
being employed for the analysis of hydrocarbons and certain non-hydro necessary. Strong yet light in weight. Ideal for stair treads, work 
carbons having suitable spectra. Quick, direct analyses are attained by platforms, catwalks, flooring, running board steps, in fact for any 
use of a pick-up section (illustrated) which can be located as much as purpose where safe flooring is a factor. Available in steel or 
600 feet from the main controls. Write for full particulars 
aluminum. Write for new catalog, showing new low prices, 


“FOREMOST MANUFACTURERS OF INFRA-RED GAS ANALYZERS” methods of application, typical installations and list of nationally 
known users. 


LLISTON-BECKER GRIP-STRUT division 


\ 


INSTRUMENT COMPANY, Inc. 

655 HOPE STREET * STAMFORD * CONN * USA = if THE GLOBE COMPANY 
Manufacturers since 1914 

4008 S. Princeton Ave. @ Chicago 9, Ill. 
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When you figure that W-K-M Process Valves have 
metal-to-metal seals to provide complete safety 
under any conditions, that they permit full pipe- 
diameter flow without turbulence, that positive 
opening and closing are guaranteed by W-K-M’s 
exclusive Leverlock design, that they can be com- 
pletely overhauled with very little trouble while on 
the line, that they are available in any trim for 
any process service—high pressure hot or low pres- 
sure cold—it is no wonder that more and more 
gasoline plants and refineries are specifying 
W-K-M for the key jobs—and some plants use 
them all the way through. Write for Bulletin 698 
for the complete data about these valves or ask for 
a W-K-M sales engineer to call. 


At left is cutaway 
section of the 
Process 


Valve. Shown below 


is drawing of the 
exclusive WAM 
Leverlock mecha 
nism which guaran 
tees positive open 
ing and closing 
under all conditions. 


W-K-M COMPANY 


P. O. BOX 2117 HOUSTON 1, TEXAS 
2330 E. 8th St., Los Angeles, Calif. 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 


These valves a 
those shown ow 
are in a g&soline 
plant in West Texas. 
Reading from left 
to right in above 
photo, the valves are 
in service on load- 
ing pumps handling 
butane, at 125 psi 
ga.. 85° F; gaso- 
line, 75 psi ga.. 85° 
F; propane, 225 psi 
ga., 85° F. 


W-K-M Valves 
butane stock“tank 
at 125 psi, 80° F. 
Four valves are 
used on each tank 
and there are ten 
tanks. 


These valves ’ 
vide reflux te pro 
pane fractionator. 
They handle pro- 
pane at 275 psi ga., 
108° F. 


These jacketed 
valves hane 
stabilized — gasoline 
at 550 psi ga., 260° 
F. in deethanizer 
feed exchanger. 


PLANT SERVICE Se 
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Lif 
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— 
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Who's Building... 


EGYPT Plans Expansion of 
Refining, Production Output 


\ report outhning Egypt's future pe 
troleum policy has been submitted to 
the National Production Council by a 
committee set up to make a thorough 
study of the matter. The report em 
bodies committee recommendations 

The Council was told that although 
local consumption of oil is increasing by 
10 percent annually, local production 
still meets only 68 percent of the coun 
try’s needs. Last year, products costing 
about $36,450,000 were imported 

The committe report recommended 
that 

@ in order to increase production, oil 
prospecting in Abu Deria, Hargada and 
(amsa should continue and new fields 
in Wadi Feran and Ras Matarma should 
be exploited 

® Arabian American Oil Company 
should be asked to extend a branch of 
the Tapline to Egypt to supply the 
country with Saudi Arabian oil 

Capacity of the government's re 
finery at Zaitia, near Suez, should he 
raised to 1.5 million tons annually (about 
30,000 barrels a dav) and Anglo Kyyvp 
tian oil fields should raise capacity of 
the 38,000-barrel-a-day Suez refinery by 
about 300,000 tons a vear (about 6000 
barrels a day) 

Two new refineries should be es 
tablished: one in Cairo with capacity of 
about 20,000 barrels a lav, and another 
at Alexandria, both to be run by petro 
leum companies, The Alexandria unit 
would get crude from the Banias branc! 
of Iraq petroleum pipe line and from 
t branch of the Papline at Sidon 

In connection with the government's 
refinery at Suez, the government plans 
to turn over control to a new non 
government body in a move to eliminate 
red tape and improve efficiency. A law 
to this effect has been drafted by the 
Ministry of Commerce and Industry and 
is scheduled to be placed before the 
cabinet’ for approval soon. The new 
group controlling the plant would con 
sist of Exyptian businessmen and pos 
sibly representatives of leading oil com 
pamies. Capacity of this refinery is now 


being expanded and ts scheduled to be 
raised to about 26,000 barrels a day 
Phe government he pes that the refinery 


will eventually be able to handle 30, 
barrels a day 


SHELL CHEMICAL Announces 
Plans for Glycerine Plant 


Plans for a plant at Noreo, La. that 
will increase its glycerine production by 
5 million pounds a vear have been an 
nounced by Shell Chemical Corporation, 


a wholly owned subsidiary of Shell Oil 
Company. Also produced at Norco will 
be epichloro-hydrin, a component of 
many chemical products ‘The Company 
has not revealed the proposed size of 
the plant or an estimate of construction 
costs The unit is designed to operate 
im conjunction with the Shell Oul Com 
pany refinery at Noreo and will) use 
propylene and other feed stocks pro 
luced there. Construction wall start im 
mediately with completion scheduled fos 


late 1954 
COMMONWEALTH Eyes Sales 
In U. S. for Planned Refinery 


Commonwealth Refining Company 
expects to turn out trom 9OOO to 16,000 
barrels a day of gasoline, plus an un 
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ed” Units 
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gi nee ri ng 


Studies 


This. in a nut shell, outlines our 


service and the experience back 


of it. It might be added here 


that complementing our large 


and experienced staff of pro- 


cess engineers are those 


skilled in other important 


phases of engineering, 


such as: mechanical, 


steam, power, electrical, 


structural, flow in- 


strumentation. Ours is a 


well-rounded service. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. * 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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EXPERIENCED 
MANY DIVISIONS OF : 
\ 7-7, 
Cataly 
such ACTIVITIES AS Solvent purification 
| Gas & Varo Recovery 
| pharmaceuticals 
supervision of Construction 
process OF 
WITH THIS SCOPE OF SERVICE 
Special 4 
Process Evaluation | 
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TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out pericds. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 


LACE & TIERNAN 


COMPANY, INC. 


‘AND CHEMICAL CONTROL 


TEXACO Begins Expansion 


Who's Building... 


specified amount of other products, from 
Middle Fast crude at its planned Puerto 
Rican refinery, according to reports cir- 
culating in Washington, D. C. The com- 
pany, which recently applied to the local 
government for tax abatement, will have 
an authorized capital of $23 million 
Only 20 percent of the refinery’s output 
will be tor local consumption, with most 
of the remaining 80 percent destined for 
the U. S. East Coast. The planned plant 
is to be located near the bay of 
Guayanilla. 


Of El Paso Refinery Capacity 


An extensive modernization and ex- 
pansion project at Ihe Texas Com- 
pany’s El Paso, Texas, refinery will 
more than double that plant’s capacity 
Actual construction work on the larger 
units has already been started by Foster 
Wheeler Corporation, which is the con- 


| tractor for the major share of the 


PETROLEUM 


project 

When the program is completed late 
in 1954, the new atmospheric crude pipe 
still will have a rated capacity of 10,500 
barrels a day of crude oil, Present crude 
oil distillating equipment will be entirely 
replaced by new refining units of in- 
creased capacity 

In addition to the increased crude oil 
running capacity, the refinery will be 
modernized by installing a fluid catalytic 
cracking unit, a catalytic reformer, a 
delayed coker, and a catalytic poly 
merization unit 


REPUBLIC Sets Target Date 
For New Platformer Completion 


Republic Oil Refining Company hopes 
to complete a Universal Oil Products 
Platformer at its 42,000-barrel-a-day re- 
finery at Texas City, Texas, early in 
October. Now under construction by 
Procon, Inc., the new unit will have 
a charge capacity of 5500 barrels daily 
for the production of concentrated ben- 
zene, toluene and xylene, and 6500 bar- 
rels daily when used to upgrade motor 
gasoline. The project is part of a $7 
million expansion program which in- 
cludes erection of a platformer feed 
preparation unit, addition of crude dis- 
tillation units, dockage, tanks and power 
facilities and expansion of laboratory 
facilities 


EASTERN STATES Sees Start 
of Work on Alkylation Units 


Work may soon start on the long de 
layed program of Eastern States Petro 
leum, Inc., to rehabilitate and expand its 
Houston alkylation facilities for the pro- 
duction of aviation gasoline. A conipany 
executive said agreement ‘s near with 
the Reconstruction Finance Corpora- 
tion for a loan of $2.1 million for the 
project 

Twice before RFC approved loans to 
Eastern States for alkylation work, but 
each time the company has changed its 
plans before accepting the money. Fast- 
ern States’ alkylation plant was origi 
nally owned by the federal government 
and managed by the company. It went 
on stream in the spring of 1944. When 
it ceased operation after World War II 
the company leased it and bought it in 


1947 
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SHELL Sets Construction of 
Platforming Unit at Martinez 


A $1.7 million platforming unit will 
be built by Shell Oil Company at its 
Martinez, Calif., refinery. The unit will 


be designed to take low octane gasoline | 


stocks and boost the quality of the 
fuel as much as 25 octane numbers 
through a catalytic reforming process 


Shell's Martinez installation will have 


a capacity of 4500 barrels a day and 
will be the third such unit installed by 
the company. Others are at Houston and 


Wood River, Ill. The Martinez unit is | 
expected to be in operation by July, | 


1954. 


COLUMBIA-SOUTHERN Will 
Build Ammonia Producing Unit 


Columbia-Southern Chemical Corpo- 
ration plans to construct its first am- 
monia producing facility soon at Nat- 
rium, W. Va. Contracts for the con- 
struction work will be let in the near 
future and the firm expects to be in 
production by late 1954. 

Hydrogen, a by-product of the electro 
lytic production of chlorine and caustic 
soda at Natrium, will be utilized in the 
ammonia production. To date, the Nat 
rium plant has burned the existing hy- 
drogen supply as a fuel. The Natrium 
location was selected because of the 
availability of hydrogen supply and be 
cause industrial and agricultural outlets 
can be readily serviced from the West 
Virginia facility 


SHELL OIL Will Expand 
Elk City Gas Cycling Plant 


Plans for the second major extension 
to its gas cycling plant in the Elk City 
field, Beckham County, Oklahoma, have 
been announced by Shell Oil Company 
The decision for the extension was made 


earlier this year by the 14 companies in | 
the Elk City unit for which Shell is | 


operator. When the extension is com- 


pleted next spring, the plant’s daily 

rated intake capacity will be 225 Mmef | 
compared to the present 150 Mmcef. The | 
gas injection capacity wil! be increased | 


from 135 Mmef to about 210 Mmef a 
day 

Productive capacity of liquid products 
such as natural gasoline, butane and 
propane is expected to be increased ap 
proximately 50 percent 

Contract for the extension was 
awarded to The Fluor Corporation, Ltd 
Work on the first underground operat- 
ing storage at the plant is now in 
progress 


BRAZILIAN Government 
Authorizes Refinery Money 


The Ministry of Finance of Brazil has 
been authorized by the Brazilian gov- 
ernment to advance 160 million cruzeiros 
to the National Petroleum Council as 


part of the capital required to build the | 


new Cubatao refinery. It is estimated 
that about 380 million cruzeiros will be 
needed altogether. The cruzeiro fluctu- 
ates in value from about 20 to 40 to 
the U. S. dollar 

The refinery will have a capacity of 
about 45,000 barrels a day. It is being 


Geared vertical Type V tur- 
bine driving cooling tower 
circulating pump. Horse- 
power is 294 at 4000/1760 
RPM with 150+, D&S steam, 
atmospheric exhaust. 


@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical 
pumps of all types. The Murray Vertical V turbine is designed 
from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures 
up to 600*, 750 F. TT. and back pressures as high as 100# 
and can carry most normal thrust loads imposed by vertical 


pumps. 


Builders of Steam Power Equipment for Three Quarters of a Century 
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FACILITIES MAI 


with a 
Re 


SHORTSTI 


as proven by actual Pipe 
Line company records. * 


SHORTSTIR installed. 


BOX 3156 WHITTIER STATION 


Write TODAY 
SALES REPRESENTATIVES: 


HOUSTON — Peddlers, Inc. @ LOS ANGELES — 
William J. Beckett Co. @ NEW YORK — J. Arthur 


Moore Co. @ ODESSA—W. L. Somners Co. 
PITTSBURGH — Kerr Engineered Sales Co. 
SHREVEPORT W. L. Somners Co. @ TULSA — 


Morvin Thomas Co 


MAXIMUM STORAGE™ 


2 if 


These records show that sediment had accumulated, 
in some cases, at a rate of over 2 ft. per year. 


Tanks were cleaned and SHORTSTIR Mixers 


Thiefing after one year revealed less 


Now ... SHORTSTIR Mixers are available with 
MECHANICAL SEALS and self lubricating 
shaft bushings —eliminating packing prob- 
lems and special lubricators! 


AUWYER -Koss £2 


low 
Stee 

Feet 1 Year 2 Year 3 Yeon 

y 

installed. 

than 1” sediment. 

(a) tank cleaned and 


TULSA 4, OKLAHOMA 


for Catalog. 


% 


Jacketed Pipe, 
Pumps, Valves 
and Fittings... 


7) 


Jacketed Meter, with set-back register, for 
measuring viscous liquids 


HETHERINGTON 


715 KENTUCKY AVE. 


At left: Jacketed 3-Way Plug Cock. 


Below: Cutaway section of Jock- 
eted Cock, showing packing gland 


for maintaining uniform tempera- 
tures (hot or cold) in process pipes 


Regardless of whether the material is be- 
ing heated or cooled in the processing, and 
what heating or cooling medium is being 
used, H & B jacketed fittings are available 
for all applications. Steam, hot water or 
hot oil may be used for heating, cold water 
or brine for cooling 

H & B can save you money on your 
jacketed pipe and fitting requirements be 
cause we buy all standard size pipe from 
the mill in carload lots, make our own 
special flanges in quantities, and are tooled 
up for making jacketed equipment at low- 
est possible price. Write for Bulletin J-50. 


INDIANAPOLIS 7, IND. 
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built for the government 
et Schneider & ( ompany, a Frenc 
and ts scheduled for completion about 
the middle of 1954 


Fives-Luille 
h firm, 


by 


SGHP Schedules Erection of 
Platformer at Lavera Refinery 


Work is scheduled to start soon on 
the erection of a 5000-barrel-a-day plat 
former at the Lavera, France, retinery 
of Societe Generale des Huiles de Ve 
trol BP, Frencl associate ot Anglo 
Iranian Company. The plattormer, 
a twin to the one beige built at Anglo 
lramian’s Hamburg, Grermany, refinery, 
will produce high grade motor = spirit 
The platformer was planned for instal 


lation at the French company’s Dun- 
kirk refinery, but the company has now 
decided to build it at Lavera, where 
access is easier to Mediterranean 


markets 


ROWAN & HOPE Lets Contract 
For Sweetwater Cycling Plant 


Construction contract for a $500,000 
evelng plant on cit¥ airport property at 


Sweetwater, le xas, has been awarded 
Midwestern Contractors, Inc., by Ro 
wan & Hope. The plant will initially 
process about 2.5 Mmef of wet gas 
daily. It will be built on the northwest 
corner of the airport adjacent to the 
Rowan & Hope oil field and will pro 
duce gasoline, butane and propane 
which will be handled by local distribu 
tors. Construction ts expected to be com 


pleted in October or early November 


TEXACO Plans Construction 
Of Cat Polymerization Unit 


Catalytic polymerization facilities will 
he added to The Texas Company's Sun 
burst, Mont., The new unit will 
have an estimated capacity of 37,700 bar 


refinery 


rels per year of hich octane blending 
stock 

Eneineering for the new tacilities ts 
already under way. Completion of the 
unit is expected late this vear 


equipment to be constructed 


s Sunburst works ex 


Other new 


as part ot Texaco 


pansion program mecludes an extension 
to the pumphouse, exchangers, condens 
ers, coolers, pumps, a mixer, small ves 
sels and drums, piping and msulation 


PHILLIPS Will Construct 
Platformer at Sweeny Refinery 


\ new 16,000-barrel-a-day Plat- 
former unit will be constructed by Phil 
lips Petroleum Company at its Sweeny, 
Texas, refinery. The unit will produce 
high-quality blending stock for wreatet 
utput of high-octane gasoline. Con 
struction, to be handled by on, Ine 
Is expected t bevin early next vear, 
with completion scheduled for late in 
1954 


PARAFINA DEL PLATA Will 
Make Argentine Derivatives 


Lhe Argentine 
thorized Parafina 
manutacture parattiin 
oils and other de The new 
company, said to be the of its kind 
South America, is equipped 


government has au 
del Plata, S. A., to 
petrolatums, neu- 
tral rivatives 
nrst 


to operate in 
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construction. 
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Dn & BERNER INC. 
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with the latest type of machinery re- 
cently imported from abroad 
It is estimated that the company 


enters tull production, Argentina will be 


once 


able to reduce her imports of petroleum 
sub-products by about $3 million an 
nually 


UNITED REFINING Starts 
Operation of New Cat Reformer 


\ new 2500-barrel-a-day catalytic re 
ftorming unit, operating under license 
trom Atlantic Refining Company, has 
gone into operation at United Refining 
Company's Warren, Pa. retinery. The 
new unit will increase the refinery’s 
ability to produce higher quality motor 
fuel The plant was designed and con 
structed by Blaw-Knox Company's 


Chemical Plant division 


TULSA TYPE 
NATURAL GASOLINE 


PLANTS 
Flint can fabricate 


a the major units for a 
natural gasoline plant 
such as pressure ves- 
sels, bubble towers, 


heat exchangers and 
preheaters, deethaniz- 


ers, depropanizers and 
debutanizer columns. 
Flint fabricates steel 
plate and structural 
steel to specifications. 
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SHOWA OIL Buys Refinery 
From Japanese Government 


Che former Japanese Navy No. 3 fuel 


ol 


depot 


and 1 


efinery 


at 


‘Tokuvama, 


Yamaguchi Prefecture, has been sold by 


thre 


ties 


Japanese 
Company 


had 


Idemitsu 


International 
cided 


experience 


on 


a billion 
provide 
6000 barrels of gasoline daily 
Another former Japanese Navy depot 
refinery is at Yokkaichi in central Japan 
This plant was at ome 
reparations but the government has been 


considermyg 


rovernment 


two 


Showa Ohl 


Applications to buy the facil 


been made by Showa and 
Company The Mimistry of 

lrade and Industry de 
Showa because of its refining 


yen, of 
tacilities 


the 


about 
whi 


niatter 


$2.8 
how 


ot 


Showa 1s expected to invest 


million, to 
ill produce 


marked for 


its disposal 
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with sentiment favoring govern 
ment operation. The Minister of Interna 
tional Trade and Industry recently told 
a parliamentary committee that the gov 
ernment had decided in favor of a lease 
to a qualified ot! company and that once 
the plant is leased the government would 
not mtertere in its Management 


SUNRAY Serving as Operator 
On Louisiana Recycling Plant 


Construction of a recycling plant in 
the 14-well South Sarepta gas-cistillate 
field in Bossier and Webster Parishes, 
La., has started with Sunray Oil Corpo 


some 


ration as manager and operator of the 
project. The South Sarepta field) was 
unitized and closed in on February 


1953 by order of the Louisiana Conserva 


tion Commission on appheation of th 


operators. Sunray its drilling four ade 
tional wells designed to establish the 
boundaries of the field 

operators expect to mcrease thre 


field’s production of condensate by more 
than one-fith, stripping the LIP’G prod 
ucts from the wet gas and returning the 
dry gas to the ground to maintain reset 
voir pressure. Royalty owners stand to 
gain about 75 percent on the unitization 

The increase will be im the 
Ardis sand where a 50 percent merease 
in produc tion is expected by project en 


largest 


gineers. The plan is to myect the evcled 
vas back into the center of the tleld and 
produce trom the outer wells 


South Sarepta 
years, and the 
could take 


The cveling period at 
will take up to ten 
final was produc thon after that 
up to 20 Phe used 
cycling operation will actually be stored 
tor turther use. Compress to be um 
tized im the Operation are expected to be 
by September 


Hive 


ycars 


rs 


tise 


UNION OIL Takes Options On 
Possible Coking Plant Site 


Umon Oil Company of Calitorma has 


taken an option on 3250 acres northwest 


of Santa Maria, Calif., as a possible site 
for a coking plant for prelumimary proc 
essing of Santa Mana area crude oil 
Retore exercising the option, the com 
pany will drill several water wells to 
determine the adequacy of the water 
supply 

Lhe coking plant will Ive part of the 


recently announced refinery proyram cle 
signed primarily to enable the company 
to obtain a still greater yield of gasoline 
from crude oil, No field construction on 
any unit 1s anticipated to start this year, 


ALLIED CHEMICAL & DYE Plans 
Chlorinated Methane Plant 


Ihe Solvay Process Division, Allied 
Chemical & Dye Corporation, plans to 
build a $2 milhon plant near Mounds 
ville, W. Va. to produce chlorinated 
methane produ ts from natural 
Products will include methylene 
methyl chlorides, chloroform and carbon 
tetrachloride. Completion scheduled 
tor April, 1954 


AMERICAN BITUMULS to Build 
$4 Million Asphalt Refinery 


Plans for construction of a $4 million 


refinery 


is 


and 


have 


Bitumuls 


by American 


asphalt 
been announced 
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Forget about pipe 


connected equipment. 


mills, ships, ete. They are made 


1. Made of high-grade rubber, they do not 
crack or fracture under repeated flexing 


. They do not take a permanent set. 

3. For pressures up to 125 p.s.i. (depending 
upon size of joint); and for vacuum of 30 
in. of mercury. 

4. Suitable for operating temperatures up 

to 180 F. 


In Canada: The Ga 


ARLOCK 


round, rectangular, tapered, off-set, spool-type, and 
Neoprene expansion joints for oil service and “Teflon” expansion 
joints for ‘ hemical service are available. 


CHECK THESE 8 ADVANTAGES: 


LEFT: Sectional view showing sturdy construc- 
tion of a Garlock single arch spool-type ex- 
pansion joint. Arrow points to one of steel 


reinforcing rings 


BELOW: Garlock 204 spool-type rubber ex- 
pansion joint installed on a 30” pipe line 
connecting a propeller-type circulating water 
pump at the N. Y. State Electric & Gas 
Corp., Greenidge Station, Dresden, N. Y. 
The water temperature varies from 33° F. in 


the winter to 75° F. in the summer. 


line expansion and 


contraction due to temperature changes... 


INSTALL GARLOCK EXPANSION JOINTS 


Garlock rubber expansion joints relieve stresses and strains in pipe 
lines and connected equipment. These flexible joints absorb vibration 
and compensate for linear expansion and contraction of the line. 
In short, they greatly reduce maintenance costs on piping and 


Garlock rubber expansion joints are used in central power sta- 
tions, factory power plants, pumping station, paper and pulp 


in all pipe sizes from *,” to 72”, 
L-type. 


5. They do not corrode or erode. 


6. They are light in weight and can be 
installed in a limited space 


7. They require no gaskets between the 
flanges of the joint and the flanges of 
the pipe. 


8. They do not induce electrolysis. 


Get All the Facts. Send for Descriptive Folder No. AD137. 


THE GARLOCK PACKING COMPANY, PALMYRA, N.Y. 


rlock Packing Company of Canada Ltd., 
Toronto, Ont. 


Branch Offices in Most Principal Cities 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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and Asphalt Company of San Francisco 


The plant is to be built on a 100-acre 
site on the Ohio River at Miami Ford, 
12 miles west of Cincinnati 

The refinery will be designed for the 
refining of asphalt products and the 


manufacturing of all standard grades of 
asphaltic products. The plant will in- 
clude a two-stage distillation unit, an 
administration building and laboratory 
facilities. 


IMPERIAL Lets Contract for 
Canadian Refinery Expansion 


Contract for the major portion of a 
$10 million expansion and modernization 
program at the Montreal Fast, Canada, 
refinery of Imperial Oil, Ltd., has been 
let to Canadian Bechtel, Ltd. 

Expansion of the Imperial refinery 
will result in a 25 percent increase in the 
capacity, raising it by 12,000 barrels to 
58,000 barrels a day. New equipment to 
be installed includes an atmospheric and 
vacuum distillation unit and vacuum pipe 
still. In these units the first steps are 
taken in the distillation of crude oil. The 
refinery’s cat cracker and several other 
units are being enlarged. 


SINCLAIR Plans Construction 
Of Gasoline Fractionating Unit 


Plans and specifications covering the 
installation of a new gasoline fractionat- 
ing unit for its East Chicago, Ind., refin 
ery are being prepared by Sinclair Refin- 
ing Company. The new unit will have a 
nominal capacity of 20,000 barrels a day 
In addition to augmenting the refinery’s 
present gasoline fractionating facilities, 
it will enable the company to produce 
higher octane gasoline. 

Upon completion of the specifications, 
contracts for construction will be let. It 
is expected that work will start late this 
fall and be completed early in 1954. The 
the project is $1.3 


estimated cost of 


million 


CALIFORNIA STANDARD 
Will Build Two Cat Reformers 


A $30 million refinery program de- 
signed to increase the quality and octane 
ratings of motor gasolines has been an 
nounced by Standard Oil Company of 
Calitornia. The upgrading of gasolines 
will be accomplished principally by con- 
struction of two large catalytic reform 
ers. One is to be built at the company’s 
Richmond, Calif., refinery and the other 
at its El Segundo plant 

Construction of the two 
pected to start immediately 


FOX-GRAHAM OPERATORS 
Plan Natural Gasoline Plant 


Operators in the Fox-Graham field, 
Carter County, Texas, are studying 
plans tor construction of a multimillion 
dollar natural gasoline plant. Plans for 
the plant materialized recently when the 
operators in the field became alarmed by 
the continued daily venting of nearly 
50 Mme! of gas. Bowie Gasoline Com- 
pany, Dallas, Texas, has been called 
upon to conduct a per-well check and 
submit recommendations 
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NEW JERSEY PROCESS PLANT 
SAVES NEW FEED PUMP COST 


Expansion plans called for a new boiler, and the Chief 
Engineer thought he'd need a new feed pump too. 
Pumps on hand — two 10 x 6 x 10’s — often needed 
repairs to meet existing demand. Leaking valves kept 
them below capacity most of the time. He tried Sims 
Pump Valves before the new installation was com- 
pleted and found, even at slower speeds, his pumps 
still supplied all the water necessary. When the new 
boiler was put on the line, the same pumps with Sims 
Valves carried the load easily. 


Three years later the Chief said, “Sims Valves were a 
good investment.” They were — but he couldn't lose 
anyhow. Sims Valves were guaranteed to give him 
better performance — complete satisfaction. 


See how Sims valves can help with your pump prob- 
lems. Carried in stock to fit over 40 different makes of 
reciprocating pumps — and hundreds of sizes — 
they'll fit your pumps — improve performance. Free 


catalog shows how. 
© 


SIMS 


PUMP VALVE 
CO INC. @ shock ebsorbe, 


1314 PARK AVE HOBOKEN NJ 
M&M BLOG. HOUSTON. TEXAS 


Only 


WAS THESE PATENTED FEATURES 


A TABLE 
FOR 
INDUSTRIAL 
APPETITES 


No, you can’t serve a meal on this table. But if your firm is planning future 
construction you might find just the right menu served on this table. The above 
photograph shows a beam spacing table designed and built in the Dollinger shop 
to duplicate punching in either the web or flange of beams and channels Power 
driven with automatic stops and controlled for beams of various depths, the 
beam spacing table is one solution to more efficient steel fabrication. 

FOR OVER 50 YEARS, LEADERS IN THE PETRO-CHEMICAL 
INDUSTRY HAVE LOOKED TO 

JOHN DOLLINGER, JR., INC. 

FOR QUALITY STEEL FABRICATION AND DEPENDABLE 


DELIVERY. 
For inquiries regarding tobricated 
st pou structural steel and plete steel, 
AROUND write te 
John Dellinger, Jr, Inc, 
Beaumont, Texas. 


ACIDIZING HANDBOOK 


(Rewritten) 
By BENSON M. KINGSTON 


A rewritten and up-to-date version of a 
popular book for both technical and practical 
personnel on a most important subject. 

Acidizing Handbook Covers the entire field 
of the chemical treatment of oil and gas wells 
in concise and understandable language. All 
of the problems pertaining to acidizing are 
fully discussed. 

The book is divided into 15 chapters which 
include: The Chemistry and Geology of Treat- 
ment—Treating Acid—Special Types of Treat- 
ing Solutions—Mechanics of Treatment (5 
Chapters)—The Relation of Salt Water to 
Treatment. 

The Appendix to the book includes eleven 
pages of excellent tables and a complete 
bibliography of magazine articles and other 
literature dealing with acidizing (69) 

The author is a member of the A.I.M.E. and 
the A.PI. and has had over fifteen years of 
experience in acidizing oil and gas wells 
He is at present chief petroleum engineer for 
the Chemical Process Company. 

Price $3.50 
“Prices subject to change without notice” 


Send orders to 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608 HOUSTON, TEXAS 


CHEMICAL PLANTS DIVISION 


Offers Complete Engineering Procurement and 
Construction Service for the Oil and Gas Industry 


PLANTS AND PROCESSES 


Compressor * Dehydration 


Amine Treating * Gas Cycling 


Hydrocarbon Fractionation * Sulfur Recovery 


Compressor * Gas Heating 


Alkylation * Reforming 


Polymerization * Catalytic Cracking 


Petrochemical * Chlorine 


Oxo * Oxyl * Low Temperature 


BLAW-KNOX 


COMPANY 


CHEMICAL PLANTS DIVISION 
P. ©. Box 1266 Tulsa, Oklahoma 


Birmingham 3 * Chicago 1 * New York 17 
Philadelphia 3 * Washington 5, D. C. 
San Francisco 5 * Pittsburgh 30 


September, 1953—Petroceum REFINER 


313 


| | 
| 
| == | 
| 
A 
“4 se | 
> 
| | 2 
| 3 
= 
| f 


What Suppliers Are Doing .. . 


Beaird Company Assigns Russell 
To Machining Division Position 

Carlyle | Russell 
manager f the Machining 
air It Reaird ompany 
Shreveport He vil have 
sion ot ret 
the Machining and 
ment at eat k sel Vas for 
ot the I 


division 
Ine., 


super 


Maintenance depart 
rmer! 

assistant ener nani 

Ta ! hore 

chars t 


tooling held 


positions roduction departments 


Miulwestert cturing companies 


ance shell woductior ana 


has been app inted 


stummating and 


Continental Supply Starts Work 
On New Headquarters at Casper 


new Cas 


Phe Conti 
new build 


Constructior 4s Started on 


W ye 


nental Supply Con 


per, headquarters for 
pany The 
mpany's store 


listrict 


nk vill house the 
and « 

Rocky Mountam operations 

lhe building wall be feet by OF 
tront ports “ be a twe 

rick building will hou 

re > the i r and the 

on the cond The rear por 


the building a larae 


Warehouse 


its entire 


ill be 


Yes, dehydration of vapor and liquid feed 


stocks in petrochemical processing is best 
accomplished with superior drying efficiency 
by use of FLORITE DESICCANT. 


Most economical of the granular drying 


agents, Florite has a longer service life, gives 
a low dew point depression, and aggressively 


resists “poisoning effects’’ which perma- 


nently destroy adsorption qualities. 


Let us prove that Florite is best suited for 


your desiccant requirements, too. Your 


inquiry will bring prompt response. 


FLORIDIN COMPA 


220 Liberty Street 


Adsorbents 
Desiccants 
Diluents 


Warren, Pa. 


and 


eadquarters tor 


} 
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McDonald, McCartney and Spears 
Affected by Clark Bros. Changes 


Clark Bros 
Dresser Operations, Inc., 


Company, division 
has opened 


McDonald 


new Philadel ¢ 
fice under Ralph ¢ 
McDonald, a 


eneinect 


sales 


four years at 
New Y« 
McDonald 
vears experience witl 
ous punip and 
ssor 
meclucding 
ups, 

ictivitie 


new Philadel 


ottice, along 


phia 
with tl se oof ats Spears 


New York, Bo 
and Washington offices, will be cox 
by Robert R. McCartney, newly 
ted Eastern divisi 
rt 
Clark im 1937, he 


tact 


ston 
1; 
rh 


Ceoomipre 
ppommtment, he 
York district manas 
MeCartney in New 
|. Spears, sales engineer im the 
ined Clark in 1938, 


projects 


plac 


Davison Announces Promotion, 
Establishment of Sales Offices 
of V. G. Vasbinder, brane 
its | AnNSING, 


been at 


Promotion 
manager «ot 
fertilizer plant, has 
d bw The 

He sue 


thy 


plant 
mixed 
Davison Chemical ¢ 

ceeds ( Mar ket 


district 


roration 
who was 
aver at Lansing 

Vasbinder, 1 
plant manacer, 
1932 


recen made mal 
brane! 


Davisotr 


rmerly assistant 


been 


is it! 


sine 
Davison ann estab 

lishment 

part of the sales 

dustrial Chemicals 


held 


new 


unced 


seTvice engxzinecrs 
offices are 
Victor Bolles, 
Kvle Ruble, © 
e is the center of a sales region 


several 


cago; 
la and 
offi 


tumbus, Ohi 
states 


Koppers Division Establishes 

New Sales Office Under Diamond 
Leo |. Diamond, torn 


manager © 


erly sales 


district 


fice 
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arehouse 
McCartney 
Ril; 
Clark's 
Re 
Robert 
working on various engineering 
1 Je until 1945, when he was transterred to 
ee New York 
sales office at Atlanta, The oi 
Dept. E es ———— fem will service states in the South and | 
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Cooper-Bessemer Shifts Alcorn 
To New Foreign Sales Office Post 


Promotion of John Alcorn to its for- 
eign sales office has been announced by 
The Cooper Besse 
mer Corporation, 
Mount Vernon, Ohio 
Formerly responsible 
for the application of 
engineering of gas 
engine-driven and 
motor-driven com 
pressors, Alcorn will 
now be assistant to 
M. Pollock, presi- 
ident of Coopers 
Bessemer, Overseas: 


Cooper - Bessemer 
International, and 
Cooper- Bessemer of Alcorn 


Canada, Ltd. In his 

new post he will devote his efforts to 
the sale of engine and compressor equip- 
ment outside the U. S 


Thompson and Simes Promoted 

In Lukens Departmental Shifts 
Richard S. Copeland, superintendent | 
Tran sportation at Lukens Steel Com 

pany since 1939, has retired. He was 


succceded by Newton J. Thompson, for 


tmerly assistant superimtendent 

In a departmental realignment, Ralph 
( Hertzler has been moved trom the 
Transportation department to the Ma 


cre hie 


chine and Foruse department, 


will continue to supervise the miaimte 


nance of all internal combustion equip You can 


( ypeland, wl mented vith Lukens im | 
thier Companies He returned to. serve 4 
lvancing im 1926 to superintendent of 


he Service department, a post he held directly against 


until 1930 
Thompson joied Lukens in 1933. He 


Was promoted to assistant superimtend WEBER’S H T BLOCK 

ent im 1950. In its Mechanical depart . + 

trent, Lukens has promoted Robert | 

Simes te superintendent He had beer . . 

assistant superimter lent eit the yp Powers without waterproofing the block surface! 


ment since December, 1950 


And that’s not all; Weber's H. T. Block is: 


Frank J. Bonner, area sales manager 


in Southern California tor The Sherwin @ Resilient—for less field breakage. 


Willams ¢ 1951, has been 
named zone mat awer of thre company's . 
@ Square cut—for an easy fit and a tight fit. 
ters at Oakland, Cahi., he will also head 
the company’s West Coast Fransporte @ Chemically inert—for protection of insulated metal 
tron sales surfaces. 
Since thre mpany 1932, 
@ Single block insulation—for temperatures from -250° F. 
iti 1 Z to 1800° F. 
Leeds & Northrup Elects Stein ® No special tools—for faster on-the-job application. 
President Succeeding Redding 
a wient « ¢ orthrup oOmpany 


Formerly executive vice president, he 
suceceds Charles S. Redding. who. after 


airman 


PEST Y- Bont INSULATIONS, | WC. 
AURORA, ILLINOIS: 


cutive vice 
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14 vears as president, becomes cha_—_—> 
of the board, a post left vacant by the 
‘ ale at! ; Ml rric } leeds in 1952 + 3 
ther changes im management re 
stbilitte it the company, D. H 
scl Itz, secretary ind treasurer since 
presides vVinle retamimy duties of treas 
rer. Gheorge W. Tall, Ir.. vice president, 
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gives added dependability 


to WESTON a//-metal 
THERMOMETERS 


To insuRE accurate functioning over long pe- 
riods, a bi-metal sensing element must neces- 
sarily be aged. But there's a big difference in 
the aging methods employed! Each element in 
a WESTON Thermometer is first WESTON 
made .. . then placed in a chamber and sub- 
jected to broad range cycle seasoning for pro- 
longed periods. When finally placed in a ther- 
mometer it is fit and ready to give the precise 
measurements . -. the long-term dependability 
. . . $0 typical of all instruments bearing the 
WESTON name. WESTON Thermometers are 
available in all types, sizes, ranges and stem 
lengths for all industrial applications. Litera- 
ture available ... WESTON Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 


WESTON 
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Thermometers with 


the MULTIPLE HELIX 
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assumes the additional post of secretary. 

Stein joined Leeds & Northrup as a 
salesman in 1919. He was elected a vice 
president in 1944 and in 1951 became 
executive vice president 


De Laval Steam Turbine Adds 
Foltz as New District Manager 


De Laval Steam Turbine Company 
has appointed Arthur L. Foltz, Jr., man- 
ager of its Detroit 
district office. He 
will be in charge of 
sales and applica- 
tion of centrifugal 
pumps, steam tur- 
bines, centrifugal 
blowers and com- 
pressors in that ter- 
ritory 

Foltz has had 12 
years experience 
In engineering and 
sales of steam tur- 
bines, pumps and 

Foltz blowers with Allis- 

Chalmers Manufac- 

turing Company, including four years 
in the Detroit area 


New York Belting and Packing 
Shifts Sales Division Personnel 

Wenzel A. Lindfors and Carl G. Link 
have been named regional sales man- 
agers in appointments announced by 
| New York Belting and Packing Com- 
| pany for its Sales division. Link will 
handle the Great Lakes region; Linfors 
will supervise sales in the rest of the 
rs 


| 
| 
| 


| 


At the same time, Wilbur E. Combs 
Was appointed merchandise manager and 
Harry H. Raber sales manager. Both 
will be headquartered at the company’s 


Passaic, N. J., offices. 


Bristol Appoints Sanford and 
| Borchers Managers at Waterbury 

D. C. Sanford, application engineer 
of The Bristol Company, with head- 
quarters at Waterbury, Conn., has been 
appointed manager of the company’s 
Application Engineering department 
Sanford has been with the company 
since 1937 

F. W. Borchers, assistant sales man- 
ager of Bristol, has been named gen- 
eral sales manager, and will maintain 
| headquarters at the company’s main of- 
fice at Waterbury. He joined the Bris- 
tol sales organization in 
1922, advancing to district manager of 
the company's Birmingham office in 
1933. He became district manager of 
the Philadelphia office in 1935, and in 
1946 district manager of the New York 
office 


National Cylinder Gas Acquires 
_ Girdler Corporation in Merger 


The Girdler Corporation has been 
merged into National Cylinder Gas Com- 
pany and will now operate as The Gird- 
ler Company, Division of National 
Cylinder Gas Company. There will be 
practically no change in the business, 
location or personnel of Girdlet 

Through the merger, National has ac- 
quired all of the outstanding stock of 
Tube Turns, Inc., of Louisville, Ky., 
which in turn owns all of the outstand- 
ing stock of Pennsylvania Forge Cor- 
poration of Philadelphia 
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Elliott Names Humble, Seeman 


And Sievert Assistant Managers 
Vhree 
appointed 


bec 
Jean 


assistant managers have 
by Elliott Company, 


Humble 
Pa. They are 
Humble in 
Boston office, 
M. C. Seeman, Cleve 
land otlice, and C. M 
Sievert, Kansas City 
office 
Humble 
Elliott in 1925. He 
has been a field en 
gineer in the Cineim 
natti, Washington 
and Boston offices, 
and assistant to the 
general man- 
ager in Jeannette 
Seeman joined 
Elliot in 1947 and was assigned to the 
Heater. division and in 1948 became a 
field engineer in the Cleveland office 
Sievert the 1944 


nette, 


joined 


sales 


Sievert 


jomed company in 


After serving two years in the Navy he | 


returned and was assigned to the Cincin 
nati office as a field engineer in 1947 and 
to the Kansas City office on Jan. 1, 1953 


Franklin Supply Announces 
Nine Recent Personnel Changes 


Personnel changes made since June 
of this year have been announced by 
Franklin Supply Company, Chicago 

William Kerin, Jr, formerly district 
sales manager at Mt. Pleasant, Mich., 
has been transferred to Oklahoma City 
in the same capacity. Charles Arm 
strong, salesman at Casper, Wyo., has 
been transferred to Mt. Pleasant, Mich, 
as district sales manager. Frank A 
Northway has been transferred from 
his sales duties in Tulsa to Dallas. Lee 
Croger, formerly store manager at 
Grayville, IIL, assumes the managership 
of the East Chicago, Ind., store. Wen 
dell Kalck has been promoted from the 
Tubular department of the general of 
fice to sales at Grayville. Frank Dorney, 
recently released by PAD, assumes the 
job of salesman at Tulsa. Don Davis 
has been transferred from his sales 
duties at Grayville to Casper. Jack Con- 
nell has been promoted trom the Pur 
department in the 
sales at Houston. C. | Scholl, 
Oklahoma City, 
store manager at 


chasing 
ottice to 
warchouseman at 
promoted to 


has 
hye en 


Casper 


Oswald Heads Refractories Firm 
Oswald Refractories Company, 
is a new 


Inc., 
to as ex 
Brick 
sales 
Brick 


also 


act 

sales managers for Alsey 
any, and special 
r Wellsville Fire 


concern will 


Oswald and Associates 


CIUSIVE 
and Tile Comy 
resentatives ! 


rep 


Company new 


September, 


general | 


poration formed by Harold | 
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my HAVING. TROUBLE PUMPING HEAVY OILS? 


CONCERNED ABOUT LOSSES RESULTING FROM 
VOLUME SHRINKAGE AT LOW DELIVERY 
TEMPERATURES? 


TAN 


CONDENSATE OUTLET 


SUCTION HEATE 


TO SOLVE YOUR PROBLEMS 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 
os it passes through the shell to the 
suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK 

@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 


@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 


SUCTION OIL HEATERS 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
Our extensive stocks 
of tubing and pipe 
enable us to make 
quick deliveries to 
meet your immedi- 
ate requirements. 
Write for 
tive Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, E 
30 Rockefeller Plaza, 


REFINER 


ENGINEERING 
CORPORATION 


LIZABETH 4, NEW JERSEY 
NEW YORK 20, N.Y. 
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Roll tubes into thick 

tube sheets automatically! 
... from the inside out! 
with the 


AIRETOOL 
‘4 RETRACTIVE 
EXPANSION 
SYSTEM 


With this new Retractive Method 
of Tube Expansion, the expander 
! is fully inserted and rolls a short 
: rm them: section of the tube. When full 
just expansion is reached, it then auto- 
Draws tube metal 7 matically starts to retract. Keeps 
\/ ward mouth, eliminate rolling as it retracts, gives full ex- 
inward clon avie- pansion to the tube the entire 
Each thickness of the sheet. 
matical y to 
mined tightness: 
Eliminates slow, costly To learn more about this effi- 
steprolling. cient new Retractive Method 
Continuous of expanding high pressure 
V rolling shortens tubes—write for your copy of 
: AIRETOOL Bulletin No. 54 
time. tected : 
Tube sheets Pre en- 


AIRETOOL 


MANUFACTURING COMPANY 
There's an AIRETOOL 


inst distortion, 
of holes. 


Tube Cleaner and Branch offices: New York 
Eoe T * Tulsa * Baton Rouge + 
ery ype of Houston * Hudson Heights 
Tubular Construction. 


Representatives in principal cities of U.S.A., 
Canada, Mexico, South America, England. 


PETROLEUM 


serve as St. Louis and Southwest sales 
representatives for Vesuvius Crucible 
Company 

President and treasurer of the new 
corporation is Harold Oswald, formerly 
vice president, sales manager and direc- 
tor of Walsh Refractories Corporation 
Harry C. Hampe, formerly connected P 
with Walsh, is vice president 


Beckman Instruments Adds Noebels 
As Head of Applications Division 
Appointment of Henry J. Noebels to 
head its Applications Engineering divi 
sion has been an 
nounced by Beckman 
Instruments, Inc 
His appointment fol 
lows a step-up in ap 
plications engineer 
ing activities at Beck 


tian 

For the past eight 
N oe be Ils has 
been associated with 
the Heyden Chem 
ical Company, in 
charge of the physi 
cal Instrumental An 
alvtical Research 
Laboratory He also 
worked during this period as adjunct 
professor of analytical imstrumentation 
at the Newark? N. J., College of Feng 


nee 


Noebels 


Caldwell Joins Day Company 
As Sales Engineer on Gulf Coast 
The S. D. Day Company has announced 
the appointment ot 
John H. Caldwell as 
sales engineer 
Caldwell was for 
merly with Glen Mar 
tin Aircraft as a cor 
rosion engineer, He 
has served in both 
World War IL and 
in the Korean War 
— In his new position, 
Caldwell will be con- 
cerned with the Pitts- 
burgh Coke & Chemi- 
cal division's “Cold” 


Caldwell Coatings and their ap- 
plications in industry 


on the Gulf Coast 


Durametallic Branch Opens 
New Quarters in Los Angeles 


Phe Los Angeles branch of Dura 
metalhec orporation, Kalamaz: oO, Mich 
has opened new quarters at $935 | 
Olympic Boulevard, Fred G. Robb, who 
has represe nted Durametall othe 
West Coast for over 30 vears, will con 
tinue as Manage Phi staff will m 
clu arl mers, sales and service cn 
vineer; Rodney | Rothwell, in charac 
ot the service department, and Mrs 


Laura Kreitz, secretary 


Pacific Coast Borax Division 
Opens New Plant in Texas 


Pacific Coast Borax Company's Agr 
cultural Sales division has completed its 
new plant for the mixing of agricultural 
chemicals at Slator Texas itiall 
herbicnles and cotton defoliants be 
produced in this plant. J. M. Nunn, tos 
merly head of the Dumas Farm & 
Ranch Supply Company at Dumas 
Texas, ts in t pera ns with 


headquarters at Lubbock, Texas 
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BS&B Appoints Reif and Pool to 
Oilfield Division Sales Posts 


\ppointment of two district sales 
managers in Texas has been announced 


by Black, Sivalls & Bryson, Inc, Ed Reit 


Pool Reif 


has been named Midland district sales 
manager to supervise sales and service 
activities of the Oulheld division of the 
Mid ‘wou Sales district, and kd Pool has 
been named Abilene district sales man 
to supervise sales and service in 

the Abilene district of the same division 
Rei has been with BS&B tor the past 
11 years. During that time he has served 
and branch manager at 

In his 14 years witl 

has been a salesman, and 


tallureist of Bowser Technical Retriger 
ation Bowser, Inc., has been 
appointed sales engineer in Duraloy 
Company’s New England territory 
R. E. Chase Company has been ap- 
pointed a distributor for Mission Manu- 
facturing Company’s centrifugal pumps 
John B. Calkin, chemical engineet 
and consultant with offices in New York, 
has been named assistant to the presi 
dent at Foster D. Snell, Inc. He will 
also be director of market research 


ili or assist; ts < 
Philip I. Wolf, formerly a tan ale I @ One-man operation 
manager in the New York office of . 


Picker International Corporation, has ‘ 


been named sales engineer in the Re 
search and Control Instruments division 
ol lug in pl 
ot North American Philips Company, f ds plug prace 
Inc. John 4 Cadot has been clected _ ; after seal is broken 
executive vice president, and Robert 
Russell, vice president in charge of ; - j ec ‘ 
{ annot damage return- 
sales of Hardinge Company, Inc. F 9 
Insul-Mastic Corporation of America : b 
end seat or pl 
has given hcensec contracts to The Starr j pivg 
Davis Company, Inc., Greensboro, N. ¢ Full | 
’ u everage on 
and Plant Asbestos ‘Company, Emery- 
ville, Calit 
closest centers 
Graver Tank & Manufacturing Com- ; 


pany, Inc., has opened a new office at 4 @ Pullers available for 
Atlanta, under the supervision ot 

John R. O'Conner, district sales man ® all sizes (separate puller 
aver James H. Curtis, formerly gen 4 

eral manayer ol manutacturing tor Gen- M required for each size) 
eral Petroleum Corporation, has been 


appointed assistant to the president at 
The Lummus Company Harold E. 
Huber has been named a member ot THE OHIO STEEL FOUNDRY C0 
the Technical Sales department ot The - 


Girdler Company’s \Votator division. He 

vas former] process engimeer of the 

Votator division District 
Ralph Eads, “ads Cx mipany, Hy offices in: 

ton, has been appointed representative 

for Ackaats megerater Company in Cleveland Philadelphio St. Louis 


Pexas and Lan ana. He succeeds the : 
Dean ID Ault of Housto Rich- Detroit Telse 


LIMA, OH1O—Plants at Lima and Springfield, Ohio 


Chicago Houston Pittsburgh 
Cincinnati New York San Francisco 
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ard P. Murlless, for the past six years 
with Valle National Bank in Phoenix, 
has joined Rockwell Manufacturing 


Company’s Meter and Valve division as 
a sales engimeer for Arizona James 
Westfall, assistant superintedent of 
United States Rubber Company's [elt 
departs has been named assist 


ant to karnest G. Brown, vice president 
ompany’s 
division. Westfall 


subsidiary of 


and general manager of the « 
Mechanical Goods 
with a Cleveland 


Rubber in 1929 


Starte d 


Drummond Joins Lummus Company 


Phe Lummus Company has announced 
that Virgil DD. Drummond has joined 
the company as assistant to Dr. Fk. R 
president, and will be en 
work 


Smoley, vice 
sales engineering 


gaged in 


B&W Tubular Products Division 
Reassigns Capron and Hamilton 


Ihe Tubular Products Division of 
Ihe Babcock & Wilcox Company has 
announced the appotmntment of \ 


chiet engineer, as as- 
tant works manager in charge of the 
tube mills and engineering. At the same 
Newell Hamilton, formerly super 
intendent of the mill, was named 
steel operations 
B&W in 1937 as a me 
chanical engineer. He was named chief 
engineer in January, 1952, and directed 
many plant improvements and additions 
Hamilton jomed B&W as a metallur 
gist in 1928, advancing to research met 
allurgist in 1932. In 1936 he was made 
metallurgical engineer and, in 1942, su 
permtendent 


Capron, formerly 


time, 
steel 
manager ot 

Capron jomed 


Weeds and Grasses 
Can’t Grow on Ground 
Treated with Borascu ‘ 


seeeeee@ Single application of Borascu Weed Killer 


may keep an area cleared for 1 or 2 years! 


Where ground must be kept bare of all fire-hazardous weeds 
and grasses... that’s the place for Borascu! This weed killer 
gives long-lasting results because it goes into the soil, 

and remains there, where it can destroy plant life, roots 

me included! Economy-minded production men like Borascu; 


figure it saves up to 80°; of former “‘grassing” costs ... and 


it’s safe, nonflammable, easy to use. Write for literature. 


OISTRIBUTORS LOCATED THROUGHOUT Ol FIELDS OF USA, CANADA, MEXICO, COLOMBIA, VENEZUELA 


PACIFIC COAST BORAX CO. 


DIVISION OF BORAX CONSOLIDATED. LIMITED 


630 SHATTO PLACE + LOS ANGELES 5S, CALIFORNIA 


Cameron Receives Appointment as 
Marley Executive Vice President 


J A. Cameron has been appointed ex- 
ecutive vice president and assistant gen- 
eral manager of The 
Marley Company 
Cameron has been 
with Marley since 
1937, when he served 
as a sales engineer im 
its New York office 
In 1939, he was pro- 
moted to New York 
sales manager, and 
within a short tine 
was elevated to East- 
ern regional man 
ager, in which posi- 
tion he has served 
until his recent ap 
pointment. In 1944, 
he was made vice president of the com- 
1952, elected to the 


Cameron 


and, in was 


directors 


pany 
board of 


Diamond Alkali Fills Post of 
Sales and Service Representative 


Appointment of Charles P. Egolf III 
as sales and service representative for 
Florida has been announced by Dia- 
mond Alkah Company He succeeds 
Frank V. Allen. Egolf will handle the 


complete line of Diamond's numerous 
chemicals 

For the past year Egolf has been em- 
chemist by the 


ploved as a research 
Corpora- 


Food Machinery & Chemical 
tion, where he was engaged in a quality 
control program on citrus products 
which included “trouble-shooting” at 
the canning plants. Prior to that time, 
he was a research chemist with the In- 
ternational Minerals & Chemical Cor- 
poration 


Hogendobler Gets Executive Post 
With Fiberglas Contracting Firm 


Henry R. Hogendobler, formerly in- 
dustrial insulations sales manager of 
Owens-Corning Fiberglas Corporation, 
has been named vice president and gen- 
kiberglas Contract- 
succeeds 


eral manager of the 
ing and Supply Company. He 
Lee R. Reeder, resigned 
Hogendobler has had wide experience 
in sales, industrial and construction en- 
gineering. He joined Owens-Corning 
when the corporation was founded in 
1938 as plant engineer at Newark, Ohio. 
Subsequently he manager of 
Owens-Corning’s Cincinnati branch of- 
fice, chief operating engineer of the 
company, and chief engineer from 1945 


to 1952 


served as 


Minneapolis-Honeywell Appoints 
New Sales Head in Eastern Area 
Appointment of Fred Kaiser as 
manager of the Eastern region of 
Minneapolis- Honeywell Regulator Com- 
pany, with headquarters in New York, 
has been announced 
Arnold Michelson, who has been han- 
dling the regional manager's duties, has 
been given additional duties and respon- 
sibilities as resident vice president. He 


will continue to make his headquarters 
in New York 
Since 1949, Kaiser has been field sales 


manager tor the company, working out 
of the executive offices in Minneapolis 
He joined Honeywell in 1926 as service 


and sales representative in New York 
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CLEANS OIL TANKS 
better and faster 


mico SQUEEGEE 


Scientific design and 2 years’ hard 
usage by a leading oil company 
prove the “Jiffy” best for cleaning 
oil tanks. The double edged rub- 
ber blade is impervious to oil or 
grease. Full 444” width prevents 
slop-over when moving bulk oil, 
water or waste. 

Special 20” rubber blade flexes to 
fit into contours and hollows 
around rivets and weld marks. 
Reverses in seconds, by removing 
2 wing nuts, for double life. 

The “Jiffy” is available for $3.95 
each or $4.95 for a heavy-duty 
metal reinforced model. Extra 
rubber blades available. Write for 
literature. 


MICO PRODUCTS CO. 


Dept. A 170 Gorham Ave. 
HAMDEN, CONN. 


BUTTERFLY VALVES 


to 2000° F., pressures to 300 p.s.i. 


W. S. ROCKWELL COMPANY 


SLIDE VALVES 
2503 ELIOT STREET 


Sales Representatives in Principal Cities 
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Norton Appoints Lusher 
Southern Refractories Engineer 


Gerald H. Lusher has been appointed 
a retractories engineer by Norton Com 
pany. He has been 
assigned a new tet 


ritorycentered 
around Louisville 
and Cimemnati, 
cluding the southern 


counties of Ohio and 
Indiana, all of Ken 
tucky, Tennessee, 
Georgia, Alabama 


and Mississippi 
Prior to entering 
the Norton 
training course im 
1951, he was an as 
sistant ceramic engi 
neer for Basic Re- 
fractories in Ohio. Since July 
has been a member of Norton's Refrac 
tories Sales Engineering department 


sales 


Lusher 


Three Get New Assignments at 
Taylor Instrument Companies 


Taylor Instrument Companies of 
Rochester, N. Y., has assigned two of 
its industrial sales representatives to 
new territories under its Tulsa office 

Byron W. now making his 
headquarters in Orleans, will 
cover parts of southern Louisiana, the 
extreme southern part of Mississippi 
and the counties of Mobile and Bald 
win in Alabama 

Lloyd Bell has been 
territory centering around 
_ Texas, where he will ce cover the 


Larsen, 


New 


assigned to a 
Amarillo, 


_we ‘ste mh 


ROCKWELL VALVES 


Engineered for Dependable Service 
on Air, Gases, Liquids, Semi-Solids 


po minimum pressure drop. 


of commercial, drip- 
or bubble-tight closure, 
with quick, positive control and 


shut-off manually or automatically. 


Made ruggedly 
for all conditions of 
corrosion, erosion, temperatures 


Butterfly, wafer or slide 
valves, 1 to 120” pipe size. 


AUTOMATIC VALVES 


FAIRFIELD, CONN. 


1952, he 


This is a Pritchard 
HYDRYER* —the choice 


of critical buyers in the 
petrochemical industry 
for efficient, dependable 


dehydration! 


This quality packaged unit 
promises long, trouble- 
free operation in drying 
compressed air and other 
gases for instrument 

and process controls. 
Adsorbents are carefully 
selected for your drying 
requirements. Completely 
factory assembled. 

Custom units designed for 
any special need. To 

cut dehydration costs, 
contact Pritchard today. 


* Registered Trade Name 


Industry’s Partner for Progress 


JF Pritchard «co, 


ENGINEERS 
MANUFAC 


CONSTRUCTOR 


Dept. 307, 210 West 10th St., 
Kansas City 5, Mo. 


* 

COOLING TOWERS «. SPECIALIZED HEAT EXCHANGERS 

GAS AND AIR TREATING EQUIPMENT « CONSTRUCTICE 
AND PROCESSING FACILITIES 
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part of southern Kansas, west Texas, Continental Supply Moves Gailus 
at d sporti nof Kansas , To Dallas as Division Manager 
! ceas recent \ ‘ 
lavlor’s training course has heen as Jose pl | CGailus has been appointed 
manager, Tubular division, of The Con 


ned to the mdustrial sales staff u 


the mpany's New York offices 


tinental Supply Company's Sales depart 
ment in Dallas, Texas. Since June, 1948, 


he has been manager of Tubular Sales 


New Chicago Plant Opened by 


mt tal’« neas-( 

Nox-Rust Chemical Corporation 

N Rust Chemical Corporation has Pransterred to Continental in August, 
"W ved) mito at new plant at 47th Street 1939, from The Youngstown Sheet and 
and Central Avenue, Chicago. The ne Tube Company, Gailus was assigned 
facilities of the plant, vhich os situated first to H uston, and later to Dallas im 
matel ] acres vill enable the Pipe department Fron 1942 to 1947 
Nox-Kust to imerease its productior he was m the | S. Army, returnime t 
about 100) percent. Both executive and Continental atter discharge as assistant 
ale a eduled to move imt manager of Tubular Sales for the Kan 

ition a sas-O)klahoma division at Tulsa, He was 
North Miechwatr \venue later advanced to manager 


ETROLE 


recently completed high capacity 
grease plant at Clarkson, Ontario, engi- 
neered for the British American Oil Com- 
pany, is an example of the service pro- 
vided by THE C. W. NOFSINGER CO 


The widely experienced, closely knit staff 
is large enough to handle sizable projects, 
yet small enough to provide personal 
attention on all details 


Your inquiries are always invited 


ECONOMIC SURVEYS 

DEFINITIVE ESTIMATES 

PROCESS & PROJECT ENGINEERING 
COMPLETE JOB PLANS AND SPECIFICATIONS 
BILLS OF MATERIAL & REQUISITIONS 
PURCHASING & SUPERVISION OF ERECTION 


COMBINATION CRUDE TOPPING & CRACKING 
CRUDE TOPPING & VACUUM 

CATALYTIC REFORMING 

CATALYTIC CRACKING 

CATALYTIC POLYMERIZATION 

AKLYLATION 

GAS RECOVERY 

A low temperature Ethylene LIGHT OIL TREATING 

Recovery System designed LUBE Oil TREATING 

by RERUNNING, ATMOSPHERIC & VACUUM 

THE C. W. NOFSINGER COMPANY PETROLEUM SOLVENTS 
COKING 
PETROCHEMICALS 
GREASE MANUFACTURING 
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Dow Industrial Relations Head 
Elected Member of Dowell Board 


Luther Evans, director of industrial 
relations of The Dow Chemical Com 
pany’s Texas divi- 
sion, has been elected 
to the board of di 
rectors ot Dowell, 
Inc., a Dow subsidi- 
ary. He replaces Dr 
William R. Veazey, 
recently retired 

Evans first worked 
for Dow in Midland, 
Mich., during sum 
mer vacations trom 
Alma College in 
1934 and 1935. He 
joined Dow fulltime 
as a chemist in 1936 
He transterred to 
Ethyl-Dow Chemical Company, a Dow 
1937, 


Evans 


associated company, mn 
Dow ten years lates 


Earle Joins Annin Company Staff 
As Sales Manager at Los Angeles 


Henry Earle, has been ap 
pomted sales manager ol The \nnimn 
Company. He joins Annin with 20 years 
experience im the instrument and control 
valve business. For the past six vears he 
has been Anweles district manager 
for a large manutacture in this field 

Working ut tf Annin’s Los Angeles 
office, Karle will devote himself to out 


sicle chstributor contacts bor \nnin, 
mainly in sales and application engi 


neers 


Calco Assigns Supervision of 
Raw Materials, Containers Buying 

C. C. Randolph, Jr, has been given 
responsibility tor raw material and con 
tamer purchases tot the Calco division, 
American Cyanamid Company. This as 
signment will be in addition to his other 
duties as assistant to W. C. Harmon, 
Jr. divisional manager ot purchases 
Randolph started with Cal 
ant manager t the Willow Island, 
W. Va., plant. In 1951 he was appointed 


assistant to the manager of purchases 


co as assist- 


Elwell-Parker Electric Names 
Lee Hopper Advertising Manager 


Lee Calvin Hopper has been ay 
pointed advertising manager of Elwell 
Parker Electric Company. In addition, 
Hopper will direct export sales activities 
He succeeds C. B. Cook who retired 
recenth 

Hopper was formerly associated with 
The General llectric Company, Cleve 
land, as a design engineer, He also held 
the position of assistant to the adver 
tisins manaver of the Steel & Tubes 
division of Republic Steel Corporation 
He joined Elwell-Parker in April, 1950, 
as assistant to the advertising managet 
and export sales manager. In his new 
position, he will direct advertising and 
sales promotion activities in addition to 


export sales 


Grove Regulator Company Opens 
Corpus Christi District Warehouse 


A new district warchouse has been 
opened by Grove Regulator Company at 
Corpus Christi, Texas. J. D. Hicks, dis 
trict manawver, charwe ot the new 
facilities, has announced appointment ot 


( J. Seott and D. M. ¢ per to the 


stall 
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American District Steam Elevates 
Kintner to Engineering Position 
Appointment of James G. Kintner as 
vice president in charge of engineering 
has been ante unced 
by American District 


Steam Company, Inc 
In his new position 
he will head the 


company’s engincer 
ing: program 

graduate enw 
neer of Purdue Um 
versity, Kintner has 
been chiet enxineet 
of ADSCO) 
1950. His appoint 
ment iS part of the 
le 


company’s 


increase the design Kintner 
and application of its 
products. The ompany has a construc- 


tion program underway to provide larger 


facilities 


Attapulgus Assigns Martin to 
Work with New Gelling Agent 

C. O. Martin has been named to sales 
and technical service at Attapulgus Min 
erals & Chemicals 
Corporation con 
nection with Perma 
wel, the « ompany *s 
new thickenme agent 
for organic and 
aqueous media 

For the past five 
vears, Martin has 
be en closely associ 
ated with laboratory 
development and ap- § 
plication research 
work on Permagel, af 
particularly in the 


lubricating Martin 
field. This experience 
should serve him well m his new duties 


Oakite Products Makes Three 
Management Organization Changes 


Three changes im its management or 
ganization have been announced by Oak 
ite Products, Inc 

I. J. Basch, formerly Philadelphia di- 


vision manager and veteran of 28 vears 
service with the company, was appomted 
of research and product devel- 
charge of the 
program 
elected a member of the 


manager 
opment He will be mM) 
company’s technical research 
He was als 
executive 


Company s committee 


H. Stet, general attorney of the 
company and a member of the Oakite 
orgamization since 1948, was appointed 
assistant secretary and elected to the 


board of directors 

W. A. Baltzell, formerly southern di 
vision manayver who has been with the 
company 1941, was apopinted as 
Hye 
of the e 


SITICE 
will assist the 
mpany’s 


sistant sale 
general sales manacel 


Industrial divisor 


Sears Joins Benjamin Foster 
As Engineering Representative 


Benjamin Foster Company, Philadel 


phia, has appointed Thomas F. Sears as 
representative im the Texas and Lou 
isiana area to acquaint engineers with 


ently in corrosion- 
maitenance of 


ady inces made res 

control and 

msulation and metal surfaces. Sears, for 

merly with the Kavlo division, Owens 

Illinois Glass Company, will maintain 

headquarters at Bellaire 


preventive 


\as 


September, 


De Laval Steam Turbine Appoints 
Regional Sales Representative 
Walter F. Senkus has been appointed 
regional sales representative of De Laval 
Steam Turbine Company. In his new 
capacity, he will specialize in turbine and 
power plant equipment sales in the com 
pany’s Midwest region. Formerly located 
Senkus now has 


m the Detroit office, 
headquarters im Chicago. He joined 
De Laval 1949 
Durametallic Adds Salesman 

Joseph H. Leath has joined Dura 
metallic Corporation as a salesman at 
Houston. He will concentrate his activ 


ities On promoting sales of Durametal 
he packings and packing tools 


STACKS 


.. economy in first cost 
.. economy in Maintenance 


Shown above is the bottom section of the one-hundred-and- 
twenty-foot stack furnished to C. F. Braun for Esso Standard 
Oil Co. at Baton Rouge, La. 


This section weighed 36,930 Ibs., was 50 
feet in length, with the diameter belled 
out from 6 ft.-4 in. to IT ft.-4 in. 


STRUCTURAL STEEL ©@ REINFORCING STEEL 
STEEL WAREHOUSE PRODUCTS 


AUSTIN BROTHERS STEEL CO. 


Rockwell Manufacturing Building 
Valve and Meter Plant in Texas 

\ new valve and meter plant will be 
opened in Sulphur Springs, Texas, by 
Rockwell Manufacturing Company dut 


ing the latter part of the year. The 
plant, representing an investment of 
several million dollars, is now under 


construction. It will be devoted largely 
to production of Nordstrom valves, par 


ticularly four-inch and smaller steel 


Hypreseal valves in every pressure 
range 
The one-story brick and tile 125,000 


plant is completely an 
Except for the office 


square-toot 


conditioned space, 


it is windowless, a feature incorporated 
to provide controlled conditions in which 


of STEEL 


GENERAL OFFICES 
1815 COOMBS STREET 
DALLAS 1, TEXAS 
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TO GET THE RIGHT PACKING 
FOR EVERY PETROLEUM SERVICE 


Check your problem. It may be in the handling of 
gasoline, light hydrocarbons, petroleum distillates or 
other inflammable liquids . . . toxic gases . . . cor- 
rosives . . . solvents. 


Check “John Crane's’ complete line of packings for 
the petroleum industry. You'll find that ‘John Crane”’ 
engineers have designed and developed a particular 
type of packing to meet your individual applications 
or service condition. 


Check “John Crane” for types and sizes. You'll find 
an exceptionally wide range of metallic, semi-metallic, 
plastic, fabric and Teflon* packings . . . spirals, coils, 
sheets and die-formed rings and sets to fit all stuff- 
ing boxes. 


Check “John Crane” for quality and availability. Only 
the finest materials, binders and lubricants are used, 
forming a resilient, flexible, non-frictional strong pack- 
ing. Completely stocked warehouses throughout United 
States and Canadc give you prompt service in the 
quantity you need. 


Check with “John Crane” engineers for recommenda- 
tions and assistance you need for handling even your 
most difficult applications. Send for fully illustrated 
catalogs. Crane Packing Company, 1820 Cuyler Ave., 
Chicago 13, Illinois. 


*Du Pont trademark for tetrafluoroethylene resin. 


CRANE PACKING COMPANY 


PETROLEUM 


to perform close tolerance manufactur- 
ing operations 

The new factory is being established 
to serve the entire South and South- 
west 


Graver Tank Opens Sales Office 
At Los Angeles Under O’Brien 


Opening of a new sales engineering 
office nm Los Angeles has been an- 
nounced by Graver Tank & Mfg. Com 

pany, Inc. The new 

a office will be under 
the direction of Wil- 
liam Hudson, 
manager of the new 
Graver plant at Cas- 
per, Wyo. District 
sales manager for the 
office will be Hub- 
bert L. O'Brien. 

O'Brien is active 
in the engineering 
committees of the 
API, ASME and 
NACE. At the 1952 

oo Annual Meeting of 
Otriee the ASME, he was 
presented the Pi Tau Sigma Gold Medal 
Award for “outstanding achievement in 
mechanical engineering within ten years 
of graduation.” 


U.S. Steel Division Names Three 
To West Virginia and Texas Posts 


Two appointments in the Ohio-West 
Virginia district and another in the 
Central Midwest area have been an- 
nounced by the Oil Well Supply Divi- 
sion of United States Steel Corporation 

James A. Durham, formerly manager 
of the “Oilwell” store at Charleston, 
W. Va. has been appointed district 
representative, refinery and pipe line 
sales, and will headquarter at Charles- 
ton. Succeeding him as Charleston store 
manager will be Carl R. Nelson, who 
has worked in the store since 1951, Dur- 
ham has been with “Oilwell” since June, 
1941; Nelson since August, 1941 

In the Central Midwest area, D. L 
Whatley has been named manager of 
the new “Oilwell” store opened at 
Gainesville, Texas. Prior to his appoint- 
ment he served as “Oilwell” field repre- 
sentative at Wichita Falls, Texas 


Davison Chemical Publication 
Gets National Safety Award 


The National Safety Council has pre- 
sented an award of merit to The Da- 
vison Sentinel, The Davison Chemical 
Corporation's safety magazine for em- 
ploves, in recognition of “exceptional 
service in the promotion of safety.” This 
is the second consecutive year the award 
has been given, Miss Helen O'Hara, 
editorial assistant to A. B. Pettit, the 
company’s supervisor of industrial health 
and safety, accepted the award 


Chemurgic Process Announces 
Election of Larner to President 
Klection of Herbert B Larner, for- 
merly of The M. W. Kellogg Company, 
as president of Chemurgic Process Cor- 
poration has been announced. In _ his 
position with Kellogg, he initiated the 
program of research and pilot plant de- 
velopment that produced the Solexol 
process, the method for continuously de- 
colorizing, refining and separating fats 
and oils by means of solvent extraction 
in propane solution into new and im- 
proved products. Previously he was as- 


} 


sociated with S. B. Penick & Company 
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Foster Engineering Gets Beard as 
Research, Development Engineer 

Chester S. Beard, long active in the 
field of industrial instrumentation, both 
on the Pacittc Coast 
and in the East, has 
joined Fe Engi 
neermg Company 
research and cle velop- 
ment engineer 

Prior to joining 
the Foster organiza 
tion, Beard was with 
Ebasco Services, Inc 
specializing in pipe 


ster 


as 


and process in- 
strumentation. He 
has headed instru- 
ment groups tor sev- 
eral major compa 
Beard nies. He is presently 


in his second year as president of the 
Instrument Society of America, New 
York Section 


Revere Elects Kennedy Chairman; 
Macfie Succeeds Him as President 
Election of James M. Kennedy as 
chairman of the board and chief execu- 
tive officer and Charles A. Macfie 
pre sident has been announced by Revere 


as 


Copper and Brass, Inc. Kennedy, pre 
viously president, succeeds the late 
James J. Russell. Macfie has been vice 


president and general sales manager of 
all rolling mill sales 

At the same time announcement was 
made of the appointment of Raymond P 
Winberg as Revere’s general sales man 
ager to succeed Macfie. A vice president 
since 1950, Winberg has been in charge 
of the Rome division in Rome, N. Y. 

Election of Robert M. Lake as vice 
president was also annouced by the com- 


pany. Lake, who has been sales manager 
of the Rome division since 1950, suc 
ceeds Winberg as vice president in 


charge of the division 


Sherwin-Williams Names Bonner 
Zone Manager of Pacific Sales 

Frank J. Bonner has been named 
zone manager, Pacific industrial sales, 
for The Sherwin-Williams Company 
He will make his headquarters at Oak 


land, Calif., and will also head Sherwin 
Williams’ west coast transportation 
sales 


Bonner has been associated with the 
company since 1932 when he was named 
a sales representative in the Automotive 
department. When the Pacific industrial 
zone was formed in 1942, he became ac 
tive in that division. In 1951 he was ap 
pointed area sales manager in Southern 
California. He held that post until his 
new assignment 


Insul-Mastic Forum Features 
Actual Spraying Demonstration 

Actual spraying of coatings marketed 
by Insul-Mastic Corporation of America 
was one of the features of the com 
pany’s recent three-day sales and tech- 
nical forum held at French Lick Springs 
Hotel, French Lick, Ind. Company tech- 


nical representatives and service engi 
neers conducted the demonstrations, 
which made use of spray booths, and 


were complete with exhaust fans, built 
» each of the two meeting rooms used 
Other features of Insul-Mastic’s 
forum, an annual event, were discussion 
groups conducted by men prominent in 
industries by Insul-Mastic 


mite 


served 
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U.S. Steel Names Moore Assistant 
To President and Vice President 


Appoimtment of FE. Moore as as 
sistant to the president and vice presi 
dent has been announced by United 


States Steel Cor poration Moore has been 


U. S. Steel's vice president, industrial 
relations—administration, since 1940 
Moore joined U. S. Steel in 1919 at 


Gary, Ind., as a construction machinist 
in the plant of American Sheet and Tin 
Plate Company. Since that time his ex 
perience in the corporation 
cluded management responsibilities in 
the Roll and Machine Works in Canton, 
Ohio, and the Shenango Works at New 
Castle, Pa. He became assistant to the 
vice president of Illinois Steel ¢ 
in 1932. 


has 


ompany 


\ 


In case of accident, the 
simple screw adjustment 
permits quick, easy, on- 
the-job recalibration. 


Enardo Manufacturing Appoints 
Tatkin West Coast Sales Agent 


Albert I 
dustrial Sales, Long 
been appointed West 
for the entire line of 
turing Company oil fie 
ucts 
Sales, represents many 


Tatkin, head of Western In 


Beach, Calif., has 
Coast sales agent 
Enardo Manufac 
‘ld specialty prod 


His company, Western Industrial 


manufac 


turers of petroleum and chemical equip 


ment 


Design and Engineering Department 
Added by Los Angeles Constructors 


McDonald Brothers, 


] os Angeles con 


struction firm, has announced the addi 


tion of a Design and 


Engineering de 


partment, which will be an integral part 


ate z 


8 


DON'T DROP IT! BUT IF YOU DO... 


ROCHESTER DIAL THERMOMETERS 


are built to take severe blows with- 
out damage to their sensitive move- 
ments. But when hit hard enough to 
knock them out of adjustment, all 
you need is a screwdriver to put 
them right back on the job 


curate as ever. This unique Roches- 


as ac- 


ter recalibration feature eliminaves 


the danger of costly production er- 


rors due to inaccurate readings. 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


DIAL THERMOMETERS 

GAUGES 

AMMETERS 


REEINER 


WELDED STAINLESS STEEL 


construc- 


tion makes Rochester thermometers 


more durable, sensitive, pressure 


tight and resistant to corrosion than 
any before offered. Backed by 35 


years of instrument making exper- 


ience. 


ORDER TODAY from your Rochester 


Representative, or send 


further details. 


Rochester Manufacturing Co 
38 Rockwood Street, Rochester 


Send me complete information 
dial thermometers 


NAME 
TITLE 
COMPANY 


ADDRESS 


CiTY 


ZONE 


., Inc. 


coupon for 


10, 


on Rochester 


| 
| 
—— 
| “ 
fy,’ \ 
/// \ 
| 
: 
| 
! 
| 
| 
| 
| 
; 
$25 


‘Check the 
Liquid Level 


“From Anywhere / 
in the /, 


Compensated Mano- 
metric Gage meets 
interpretation 
of the boiler code 
for WSP of 900 psi 
or higher. 


You get full 180° visibility 


can read the liquid level from any point fron 


so you 


which you can see the gage with the 
New Convex Scale now available on Jerguson 


Truscale Remote Rea ling Gages Scale mark 


ings are directly on the convex face and the 
indicator goes clear around the convex surface 


You can stand at one end of the control roon 


check your 


Gages 


ind instantly whole line up ot 


Truscale 


lergzuson Truscales give you instant remote 


readings ot liquid levels of borlers, deaerating 
tanks, ete 


1, of 1% of scale reading 


with the amazing accuracy of 


And with the New 


Convex Scale you make these readings trom 


iny angle . . accurately, without distortion 


Truscales also available with liahts, horns and 


Truscale Re peaters 


Write today for complete data on 
Truscal 


tex Scule. 


€& Gages with the New Con- 


Gates and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 
Bailey Meters & Controls, ttd., London, Eng. 
Controle Boiley, Paris, France 


of its present « 
Russel Koons, 


Bechtel Corporation, will head the new 


mstruction service 


rmerly with 


addition. George S. Ballew, formerly 
with Stone & Webster Engineering Cor 
porat will manage McDonald's Serv 
ice departments for the petroleum im 
dustr 


Oakite Products Moves Cunningham 
To New Beaumont Field Territory 


L. W 


t Six vears 


Cunnmeham, for the 


ical service repr 


(Larry) 


ha been appoimted 
to the con pany's new 
Reaumont, Texas 
held territory Cun 
ning! ims new terri 
tor cover southeast 
eT lexas, central and 
outhwestern Lou 
isiana 
Cunninghar ha 
been a member on 
Oakite’s field organ 
ization since 1947. He 
has broad ex pocricnce 
in petroleum imdustry Cunningham 
cleaning and related 
operations. He will, in his new post, I 
available for technical advisor SCTV 
m connections with these procedures 


Raybestos-Manhattan Man Dies 


Charles J]. Geilfuss, assistant ceneral 
manager of General Asbestos and Rub 
ber ad Raybestos-Manhattan, 


Linc , died recently at the ave of 453 


Keady 


NEW OIL INDUSTRY 


BOOK CATALOG 


Now in preparation, Gulf 
Publishing Company's new free 
book catalog will be ready soon. 
It will list the numerous books 
on all phases of the oil industry 
for sale through Gulf Publish- 
ing Company. 

This new catalog can help you 
build up a well-rounded library 
of technical and practical job- 
help data. 


SEND FOR YOUR FREE COPY 
Mail Coupon Below 


GULF PUBLISHING COMPANY: Send without 
charge your book catalog to 


Vision ot 


NAME 
ADDRESS 


ciTY 
Mail this coupon to 


GULF PUBLISHING COMPANY 


BOOK DEPT 
P_ O. Box 2608 Houston 1, Texas 


PreTROLEUM 


OPPORTUNITY FOR 


CHIEF ENGINEER 


REFINERY 


PROCESS & DESIGN 


A progressive Southern Califor- 
nia firm is seeking a highly quali- 
fied man possessing an excellent 
background of experience in 
process and design in the petro- 
leum refining industry to fill the 
position of Chief Engineer. The 
man we are looking for is prob- 
ably in his forties, or somewhat 
older, well known in the petro- 
leum industry, with the ability 
and personality to meet and talk 
with key personnel. He will make 
his headquarters in the Los An- 
geles area. Replies confidential. 


Write: 


RESEARCH REPORTS, DEPT. C. 
872 BENDIX BLDG. 


LOS ANGELES 15, CALIF. a 


L-5 


VALVE LUBRICANT 


MICRO-GROUND 


Jet-Luse VL-5 is a low friction, 
valve lubricant with 
ground moly-disulphide. Ends 
“sticking” valve problems. High 
temperature. No melting point 
Insoluble in hydro-carbon sol- 
vents, water, brine, sulphur, 
acids and alkalies. Batch con- 
trolled. Fully guaranteed 


micro- 


Order through your supply store 
or send for complete details 


REFINER 


with the tative im the rt, ba. area tor 
NEW N t i | 
scALE 
mote reading 
Re Gage 
| 
— 
SET LUBE | 
a 7362 W. BEVERLY BLVD.,LOS ANGELES 36 
$26 32, No. 9 


Thermai Insulation Authority 
Elected Member of Vimasco Board 

Rav Thomas, authority on thermal in- 
sulation and allied products, has been 
elected to the board 
of directors of Vi- 
masco Corporation 
He will represent the 
company as Its eX 
ecutive vice prest- 
dent and general 
manager 

For the past 19 
vears, Thomas has 
been staff engineer 
with Carbide and 
Carbon Chemicals 
Company, where he 
set a high record in 
the fields ot res¢ arch, 
design, Engimeering, 
specification and application of thermal 
insulation for temperature requirements, 
including the clevated, atmospheric and 
sub-zero ranges 

Among his other accomplishments, he 
author ot 


Thomas 


numerous articles im 


of ten on thermal imsu 


is the 
cluding a series 
lation in PerroLeuM REFINER 


Calumet & Hecla Makes Gavigan 
Division Sales Representative 


flohn R. Gavigan has been appointed 
sales representative for southern Indiana 
and Kentucky by the 
Wolverine Tube di 
vision of Calume 
Hecla, He 
formerly an office 
representative im the 


Was 


company’s general 


sales offices in De 

trent 
He will temporal 
ily headquarter in the 
Fast-Central district 
at Dayton, 
Ohio, but im the neat 
future he will oper 
ate froma branch ot 
| established 


Ile Ky 


Gavigan 


B&W Gives Sullivan New Post 
As Head of Boiler Division 


W_ 1) Sullivan, assistant works man 
aver of the Tubular Products division 
Rabcock & Wileox Company at 

Falls, Pa. has been transterred 
mpanv’s Boiler division. He 

manager of the Bouler 


le partment, 


nal 
Manutacturing 

Nielsen, vice president 
Sullivan } B&W at its Barber 
ton, Ohio, plant in 1916. He went to 
Falls in 1919, rising through 
Sales Service depart 
manager. In 


med 


Leaver 
Production, and 
assistant works 
sition, he will 
manutacturing activities 
Boiler 


ments te 
his new pr assist in the 
coordination of 


in the company’s 


Bloebaum Made District Manager 
For Marley at San Francisco 

The Marley Company has appointed 
Bloebaum as San Franciseo dis 
succeeds the late \. ¢ 


Corvaille 
trict manage! He 
| lias 

Bloebaum jomed the 
tion m 1949 Since 
served im the 
partment, as an application engineer im 
the Industrial Cool depart 
ment, and as a sales engineer in Marley's 


Mark 
that 
nyeinecring 


organiza 
time he has 
Research de 


ling Tower 


( hicago office 


September, 


General American Transportation 
Adds Division Midwest Manager 

Richard H. Lamberton has been ap- 
pointed Midwest manager of General 
American Transportation Corporation's 
Plate and Welding division. His head 
quarters are in the company's main ot 
tices in Chicago 


Republic Steel Adds McDaniel 
To Pipe Line Division Sales Staff 

H. M. McDaniel, for the past six years 
sales representative tor Tennessee bast 
man Company, has joined the sales staff 
of Republic Steel Corporation’s Pipe 
division. He supervise the sale ot 
plastic pipe 


will 
and tubing 


SOURCES 
CHEMICALS ¢ RESEARCH 


Minneapolis-Honeywell Appoints 
Kaiser Eastern Area Sales Head 
Appointment of Fred Kaiser as man 
ager of the Eastern region of Minneapo 
lis-Honeywell Regulator Company, with 
headquarters in New York, was an 
nounced recently The kastern region 
covers eight states Arnold) Michelson, 
who has been handling the regional 
manager's duties, has been given addi 
tional duties and responsibilities as rest 
dent vice president. He will continue to 
make his headquarters in New York 
1949, Kaiser has 
manager tor the company, 
ing out of the executive offices m Min 
neapolis. He joimed Honeywell in 1926 
and representative 


tield 
work 


Since been 


sales 


as service sales 


DIOACTIVITY 


SERVICES 


INSTRUMENTS 


Tracerlab offers the oil industry the most fully devel- 


oped line of nuclear instruments, accessories, sources 


and radiochemicals available today. Regardless of 


what you need —a Geiger tube, special source, or 


the design and construction of a complete survey rig 


— Tracerlab can fill your requirements. 


If you have any interest in radioactivity, present 


or potential . . 


booklet 


. you'll want a copy of our 16-page 


Radioactivity and the Petroleum Industry”, 


a survey of most of the known oil industry applica- 


tions. Other valuable informative literature is also 


listed below. 


WASHINGTON @ NEW YORK @ HOUSTON @ ATLANTA 


racerlab*.. 


130 HIGH ST., BOSTON 
2295 SAN PABLO AVE, BERKELEY 


LOS ANGELES @ PARIS @ CHICAGO @ CLEVELAND 


Please send me free copies of the Tracerlab literature checked. 


( ) Radioactivity and the Petroleum 
Industry 


( ) 108-page instrument and isotope 
catalog 
( ) Radioactivity Consulting 


() Co-60 and Ir-192 Radiography 
Sources 


( ) Sample copy of TRACERLOG, 


external technical publication 


REFINER 


@ TITLE 


CITY 
@ ZONE 


@ NAME 


@ COMPANY 


@ STREET 


STATE 


| 
| 
a |) 
‘ 
i 
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the New York office He served as Bechtel Elects McGough, Orselli, 
branch manager in the Syracuse, Buf- And Meyer New Vice Presidents 
tale and Detroit offices and Midwest : 
rechte rporation 
: ’ Myles ¢ McGough, as vice president 
Associated Lead & Zinc Promotes and kastern division manager, will be in 
Maurice Barr to Sales Manager charge of domestic activities in New 
York A. J. Orselli, manager of con- 
neat nol Maurice ) to sales | 
manager of the Associated Lead & Zine ag Pon 
Como announce te the wer adtvis mas vice presi 
u a d cl lent and assistant to Senior Vice Pres; 
owned and Sy Yates, Fred W. Mever, fos 
Lawle-Picher ¢ ompany and Northwest 
lead Compat the past five years chiet engineer ot the 
fefinery « will « 
Barr joined Eagle-Picher in 1940 as a 
, hnical rey ; entative in its Pigment Orselli and Meyer have been members 
i i. In 1948 he became technical t the Bechtel rgamization for 19 and 
epresentative for t \s tated Lead ll years, respectively. McGough became 
& Zine ¢ ‘ i ited with the firm last year 


Refiners! Triangle Brand Copper Sulphate is the right 
reagent for your oil sweetening process. Triangle Brand 
Copper Sulphate is available in grades for use in dry form 
when oil must be partly desulphurized, or for aqueous 
solutions to remove mercaptans, other sulphur com- 
pounds, malodorous and resinous substances from cracked 
distillates. Use Triangle, it’s pure. 


PHELPS DODGE REFINING CORPORATION 


40 Wail Street, New York 5, N.Y. 
230 North Michigan Avenue, Chicago 1, Illinois 


PETROLEUM 


Kerotest Manufacturing Appoints 


Northeast Sales Representative 
Russell H. Cox been appointe d 
representative for the Kerotest 


has 


sales 


Manufacturing Com- 
pany in the North- 
east section of the 
U. S. He will han- 
dle sales of Kerotest 
valves and fittings to 
petroleum transmis- 
sion and retining 
companies, and to 
industrial firms im 
the area 
Coe has served as 
test engineer in the 
Ineiana HatrLor plant 
of Youngstown Sheet 
& Tube Company, Coe 
and as a sales engi 
neer for that firm in seven Midwestern 


president 
Corporation, and 
more recently organizing the 
Protective Coatings division for Pitts 
burgh Coke & Chemical Company 


later became a vice 


Service 


states. He 
of Pipe Line 


assisted in 


Triangle Conduit & Cable Names 
Daly Divisional Sales Director 
James D. Daly has been appointed di- 
rector of sales of the Brass and Copper 
lube division of Tri- 
angle Conduit & 
Cable Company, 
Formerly 


associ 


ated with Graybar 
Electric Company, 
Daly has been with 


Triangle Conduit & 
Cable Company since 
1934. Most recently 
he served in the ca 


pacity of Eastern 
District sales man 
ager 

During 1950 and 


1951 he served as 
chairman of the Wire 
and Cable Committee for the 
Asso lation f Electrical Distributors 


General Electric Will Build 
Control Plant at Bloomington 

A $5 million plant will be built by 
General Electric Company at Blooming 
ton, Ill, to manufacture general purpose 
controls for industrial use. Construction 
of the new facilities will start this vear 

Phe plant will consist of a manufac 
turing area, including warehouse, labo 
ratory, cafeteria and personnel facilities 
It will be the 
pany’s General Purpose Control depart 


Daly 
National 


headquarters for the com 
ment 


Lummus Names Drummond, Serre 

D. Drummond has jomed 
Lummus Company as assistant to Dr 
EK. R. Smoley, vice He will 
be em wed in ales cnutineering we rk 

In other ¢ mipany action, Roger M 
been appointed assistant to 
charge ot Foreign 
ncerned with 


pre sident 


Serre has 
the vice president u 
Operations. He will be 


forety 


1 
Sales 


Former Timkin Director Dies 


L.. M. Klinedinst, a former vice presi 
dent and director ft The Timken Rolle 
Bearing Company, died recently in Can 
ton, Ohio. He started with Timken in 
1905, rising to vice president in charge 
of sales and director, the position he 


held when he retired in 1948 


“Sweetening” 
Vie 
= an 
464 ava Ad 
vs 
Fy 2 
328 


Ascenzo Joins Laclede Arch 
As Sales Engineer in New York 
Laclede Arch Company has announced 
the appointment of Paul Ascenzo as a 
sales engineer in its New York territory 


Ascenzo was formerly with American 
Arch Company, where he designed and 
erected open hearth furnaces for several 
large steel companies. During this period 


he also designed suspended arches and 
supported walls for industrial furnaces, 
boilers, and incinerators 
McKinley Joins Air Products 

Dr. Clyde McKinley has been ap 


pointed director research for At 
Products, Inc. During the past ten years 
Dr. McKinley has been associated with 
the research staff of the General Aniline 


and Film Corporation 


SERVING 


INDUSTRY 


* Steam Atomizing Oi! Burners 

* Mechanical Atomiz.ng Oil Burners 

* Low Air Pressure Oil Burners 

* Rotary Oi! Burners 

* Industrial Gas Burners 

* Combination Gas and Oil Burners 

* Tandem Block Combustion Units 

* Fuel Oil Pump Sets 

* Refractory Burner and Muffle Blocks 
* Valves, Strainers, Furnace Windows 


Detailed informat.on gladly sent you upon 
request 

Automatic Oil Burners for Homes, 
Churches, Apartment Houses, Factory 
Buildings and Office Buildings. 


Established 1917 Incorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave., Philadelphia 34, Pa. 
Southwestern Division: 2512 Se. Bird.. Houston 6, Tex 


38 YEARS OF EXPERIENCE PLUS— 

Hundreds of nationally known clients 

is evidence of our engineering and 

construction ability to produce 

“Gunite” concrete construction at a 
lower overall cost. 


Send for specifications and bulletins— 
no obligation. 
See our catalog in Sweets 


September, 


RATES: Regular Classified (undisplayed) set in this size type: 
Blind box address in our care counts #1x words. 


charge, $3 


10 cents per word. 


Display ads. set in suitably larger type with ruled border, $10 per column inch. 


All classified ads payable in advance. Ten percent discount for two or more Insertions of same 
DEADLINE: 
Classified Ad Department, Petroleum Refiner, P. O. 


COPY 


copy in consecutive issues. 
copy and remittance to 
Texas 


+ + * * * * 


preceding date of Issue; 


Box 


26th of month 


* * * * * * * 


Minimum 
Replies forwarded without charge. 


Send 
2608, Houston, 


* 


HELP WANTED 


SITUATIONS WANTED 


S FIELD ENGINEER. Mechanical or Chem- 
ical. with refinery experience to provide tech- 
nical field service on tnstallation and opera- 
tion of furnaces and combustion equipment 
in the refining and chemical industries 
Knowledge of instrumentation helpful. Must 
be personable and willing to travel. Please 
send omplete resume giving ace. education 
expertence and salary history. Excellent op 
portunity for advancement All replies atrictly 
confidential Petro-Chem Development Com 
pany, Incorporated, 122 East 42nd St x 


S REFINERY PROCESS ENGINEER 
ABLE 
experience equipment tnapection 
ery processing, and operations 
desires responsible position tn refining 
chemical, or natural gasoline industry 
includes planning 
attendant plant 
and operations super 
plant balance and 


perience 
facilities 
personnel 
units on line; 


expansion 


new 
nomic studies, and responsible supery 
complete refining activities, Box 164-R 


Petroleum Refiner. Houston, Texas 


AVATII 

Chemical Engineer 16 years diversified 
modern refin 
supervision 
petro 


and rearrangement 
training 


ision bring 


ision 


Ex 


ing 


eco 


co 


ESTIMATORS 


Young engineers capable of mechanical 
estimating for construction of refiner- 
ies, steam power and similar industrial 
projects. Must have some field ex- 
nee, 

Considerable weight given to ambition, 
intelligence and interest in estimating 
and cost analysis, 


BECHTEL CORPORATION 


220 Bush Street 
SAN FRANCISCO, CALIFORNIA 


FOR SALE 
SALE--A complete Waukesha labora 
tory aviation supercharge test engine, ASTM 
lesignat n with adequate 
spare pa Excellent endition Substantial 
price Armatrong, Republi Oi 
Refining Company, Texas (its Texas 


American Cyanamid Division Names 
Kohiman Advertising Manager 


Appointment of Clem W. Kohlman as 
advertising manager of its Industrial 
Chemicals division of American Cyana 
mid Company has been announced 
Kohlman, who previously directed ad 
vertising and sales promotion for the 
Pextile Resin department i American 
Cyanamid, will be in charwe advertis 
ing and sales promotion for the six ce 
partments m the Industrial Chemicals 
diviston, A. M. Asherman will be assist 
ant advertising er ot the division 


Harold Follows Gaudet as Manager 
Of Davison New Orleans Plant 


Elliott M. Har has been appomted 
branch plant manager of the New Orn 
leans mixed fertilizer plant of The Davi 
son Chemical Corporation. He succeeds 
Henry Gaudet, who is retiring as man 
ager but continuing as a consultant. The 
plant ind thees are located in (sretna, 
Louisiana 

Hare | came to Davison in 1929. He 
was i! | assistant branch plant man 


REEINER 


HELP WANTED 


SENIOR 
PROJECT 
MANAGER 


Permanent position on our engi- 
neering staff for a mechanical or 
chemical engineering graduate with 
8-10 years experience in petroleum 
refinery, petrochemical or chemi 
cal plant design and development, 
Ours is an East Coast organization 
known the world over for accom 


plishments in these fields, 


This position requires the capacity 
to assume immediate and complete 
responsibility for the coordination 
of the activities involved in this 
endeavor, There is considerable 
customer and vendor contact. 


Our salary offer is high, and in 
addition we have a liberal pension 
plan, an accumulative vacation 
policy, executive insurance and 
many other employee benefits. We 
incurred 
moving to. this 


will assume the 
by traveling and 


area, 


pense 


Please write details of experience, 


education, salaries received and 
initial salary requirements, Com 
plete privacy is guaranteed, Our 


personnel know of this opening. 


Box 181, Room 1201 
230 W. 41 St., New York 36 


GLASSES & GASKETS 


ALL SIZES TO FIT YOUR GAGES & VALVES 
COLUMN & GAGE CO. 


ERNST WATER 


Send for Catalog, LIVINGSTON, N. J. 


329 


PETROLEUM 
: | Z Z 
— 
? 
iL = 
| gl = 
A 
) gu FOR 41 YEARS 7 
UNIT = | 
Since 1915 
SAND AND CEMENT 
“Placed by Air” 
GUNITE CONCRETE & CONST. CO. 
ENGINEERS — CONTRACTORS i 
1301 WOODSWETHER RD., KANSAS CITY, MO = 
DENVER — HOUSTON — NEW ORLEANS res 
ager in 194] 


A 
*Aerotin Corp 
*The Air Preheater Corp 
*Airetoo!l Manufacturing Co 


Opp. 
w 


Allied Chemical & Dye Corp az, 180, 250 
*Allis-Chalmers Manufacturing Co 0-21 
Mteel Products Co 
"Aluminum Company of America “6-487 
*American Hrass Co 5 

American Cyanamid Co 7 
"American District Steam Co 146 
*Ameri« Locomotive Co 
*American Kecording Chart Co 

American Sand-Banum Co 

American Steel & Wire vision 

tnited States Steel Corp 84-35 
*The Annin Co 
The Arrow-Hart & Hageman Electric Co 
Atlantic Refi fo 


"Attapulgus Minerals & Chemicals Corp 73 
* Aurora Co 297 
Austin Brothers Steel Co, 323 
8 
*The HBabeock & Wileox Co 2-15, 189 
*The Babcock & Wileox Co 
ar Products Divi 189 
Manufacturing wry 
er Co 
*Barce acturing Co 27 
The J Heaird Co Insert 100-001 
Hete Poe Ine 
Hethichem Steel Co 
*Bigelow-Liptak Corp 73 
The Wird-Archer Co 
*Hiack, Sivalls & Bryson, Ine 243 
Co 301, 415 
Forge & Tool Works at 
Hraun A Co 37 
*Hridgeport Hrass Co 235 
The ¢ 18-19 


Hrown Pintube Co 
Pngineering Co 


“Calumet A Heeta, tne 7 
Catalytic Construction Co tu 
fatawiesn Valve A bittings Co "79 
(entrifix Corp 
The Chapman Valve Manufacturing Co 54 
Chase Krass A Copper Co 
‘ metruction Corp 
‘ cal Industries Exposition 
ae Uridge & Iron Co 
Cities Servier Co 
‘Clark Bros, Co 6-37 
Clark Pquipment Co 
Classified tls 
@leton Lid | 
Combustion Equipment Division 

Tedd Shipyards Cor 
Columbia-Geneva Steel Division 

tnited States Steel Corp 27, 34-35 

nercial Tron Works 153 

Continental Sapply Co Opp. 97 

*The Cooper-Dessemer Corp. 126-127 


"Corning Glass Works 
(rane Co 
(rane Packing Co 


*Croll- Reynolds Co 
*Crouse- Hinds Co 


*W. Curtin A Co 
Davis Engineering Corp 
The Davie Chemical Corp 184-985 
*Dean Brothers Pumps tne 
an Hill Pump Co 
Laval Steam Turbine Co 245 
Dempster Brothers, Ine 16 
doha Dollinger, Une 
"Dresser Industries, Ine 272, 
Dresser Operations, Ine 6-37 
bh. bt. Drew & Co 
bh. t. du Pont de Nemours 
& to Insert 
*The Duraloy Co 6 
*The Pagle-Picher Co 
bart Paint Corp 4 
Products, Ine 
Pngineering "47 
t Co I Cover, 90 
Pngineering Corporation of America 
gineers & Pabricators, Ine 


Pthyt Corp Insert 


Penwal, Tne 
Pisher Governor Co 
*Plevitallic Gasket Co we 
“Steel Corp 
*Ploridin Co tus 


*The 


ver Corp 


Machinery and Chen 
*Porty-Fight Insulations, Inc. 
*Poster Wheeler Corp. 

The Foxboro Co. 


*The Garlock Packing Co. 
treneral Chemical Division 


Allied Chemical & Dye Corp 


W. Glitech & Sons, Inc. 
*The Globe Co 

Claad Gorden Co. 

(raver Tank & Mfg. Co 


J. W. Greer Co. 
"Grinnell Co 

*The Griscom-Russell Co. 
‘Gulf Publishing Co. 


(unite Conerete & Construction Co. 


H 
nel-Dahl Co. 
mmond tron Works 


The 


& Berner, tne 
a to 
ess Corp 
The Howe-Baker Corp. 
Hydrocarbon Kesearch, Inc. 


‘Ingersoll-Rand 


al xineering, 
The International Nickel 


4 
Jelliff Mfg. Co. 


"The O 
“Jerguson Gage & Valve Co. 
det-Lube, Ine 
«-Manville 

K 
"Keashey & Mattison Co. 
‘ M. Kemp Miz. Co. 
"hes Co 
Kieley & Mueller, tne. 
*Maurice A. Kaight 
*Koch Engineering Co. 

*Ladish Co. 


Warner Lewis 
Liston-Becker Instrument Co 


rporation of America 


194-195 
32 
7 

$13, 32 


wut 


96 


Opp. 160 
son 


Lukens Steel Co. 
The Lammus Co. i 
Maintenance Engineering Co a4 
Manning, Maxwell & Moore, Ine “ 
*The Marley Co 
Martin-Smith Co 
The Master blectric Co 
‘Arthur G. & Co 239 
"Metal vais Corp. 
*Metal Textile Corp 108 
Mico Products Co. S21 
"Midwest Piping Co 
Mine Safety Appliances Co. 69 
*Mixing Equipment Co. 
sel Moore & Co 78 
Cork Corp. 208 
Murray tron Works Co. 409 
N 
Nationa) Airoil Burner Co. wo 
"National Foam System, tne 
National Tube Division 
United States Steel Corp. 34-35 
The New Vork Air Brake Co. re 
Nicholson & Co. 
ivision 
tical & Dye Corp 
‘ W. Nofsinger Co 332 
Norris, Manufacturer, Ine. 
Norton Co. 49 
‘Oukite Products, Ine 
The Steel ulry Co 
Well Supply Division 
United States Steel Corp 5 
The Okadee Co 208 
"Orbit Valve Co 
Borax Co. 
Ine. 
nicals, Ine. 


*The asterisk preced 
30vertiser na ate th 
data on products and 
the tirm will be tound 


Refinery Catalog. 


in The 1952 


PETROLEUM 


*Peerless Pump Division 


Food Mach 
*Penberthy Injector Co. 
The Perkin-Fimer Corp. 


*Petro-Chem Development Co. 
*Petrolite Corp. 

Pheips Dodge Kefining Corp. 
Philadelphia Gear Works, Inc. 
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Vietor Products Corp. 
Visco Products Co. 
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F.0.B. Factory 

- Basic Crawler 

with 1400 Lb. 

Counterweight, 

less attachment 

(Price subject to 
change.) 


NOT OWN 


ask your Bantam Distributor or 
write factory now! 


On-YOUR-Job 


Demonstration 


TWO-SPEED INDEPENDENT TRA- 
VEL ENABLES the operator to move 


at varying speeds, forward or 
bockward, while operating the 
front end attachment. 


LOW GROUND-BEARING PRES- 


SURE - 2 pad sizes available - 5 
Ibs. per sq. in. with 16° pads - 3- 
Va Ibs. per sq. in. with 24” pads. 


BIG MACHINE STABILITY - Long- 
er, wider tracks - and a low center 
of gravity gives greater lifting ca- 
pacity. 


Only Bantam gives you these Design Features at $9,350 


HIGH SPEED OPERATION features 
immediate acting straight mechan- 
ical controls, easy positive break- 
ing action, fast line and swing 
speeds. 


FAMOUS BANTAM FEATURES - 
Power boom hoist, machine cut 
gears, anti-friction bearings, 4 hook 
rollers, greater visibility. 


94-INCH OVER-ALL WIDTH atiows 
the Bantam to be moved from job 
to job on standard trailers without 
special highway permits. 


Write for FREE 


C-35 SPECIFICATIONS BOOKLET 
Form C-100 


OMPANY «+ 285 PARK ST., WAVERLY, IOWA, USA. 


BACK HOE - Crowler working in heavy 
mud crawls out ofter trenching with no 
trouble. C-35's flotation enables Bantom 
to work in all kinds of weather under rug- 
ged underfoot conditions of muck, mud 
and sand 


September, 


SCHIELD, 


SHOVEL ~ Handles up to 100 cu. yds. 
per hour from stockpile .. . up to 90 cu. 
yds. excavating in average material. Auto- 
motic dipper trip means quick, effortless 
dumping. Also available with 2 cu. yd. 
rehandiling bucket. 


M REFINER 


DRAGLINE - Digs 90 cu. yds. per hour 
in average material. Available with per- 
forated or solid buckets. ideal for gravel 
pits, ditch cleanout, cutting new drainage 
ditches, basement excavations, stock- 
piling, pits, etc. 


SBCCR-3 


CLAMSHELL ~ ideal for material hon- 
diing and loading ovt of stock-pile . 
precision excavating of bell holes, special 
excavating on pipeline jobs, clean-ovt of 
trenches. Handles up to 80 cu. yds of 
average bulk material per hour 
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ANOTHER NEW PRODUCT OF THE WORLD’S LARGEST PRODUCER OF TRUCK CRANES AND EXCAVATORS 
33] 


by FosTER 


At the Port Jerome refinery of Esso Standard Society Anonyme Francaise’ on the 
River Seine between Paris and Le Havre, one of the first Model IV Fluid 
Catalytic Cracking Units in Europe was placed “on stream” this month. 

It is the second Model IV unit to be completed by Foster Wheeler. A third unit is 
currently going on stream in Massachusetts and four more are in 


various stages of design and construction. 
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® Fabricators and Erectors of Depend- 
able Steel Storage for a third of a 
Century. ... Any type... . Any size. 
Anywhere. . . . Cut-down and re- 


erection of old rivited storage. 


My 20 ‘ 
~ 
BRICATOR 
SINCE 1913 | 


Keduce 


in your plant with 


BROWN FINTUBE HEAT EXCHANGERS 


@ When you install different types and sizes of specially 
' designed, single purpose, heat exchangers in your plant, you have to buy 
separate sets of parts for each exchanger. These parts are costly; and there 
is the added expense of handling, and storing them. 

Unlike these fixed, specially built units, Brown Fintube heat exchangers 
consist of Standard Sections connected in proper series and parallel 
arrangement. Thus, only a small supply of parts are needed. 

In the plant shown above, for example — different groups of Brown 
Fintube Standard Sections are handling 6 different heat transferring duties 
—and just a small handful of inexpensive parts serves as adequate stores 
for all 44 sections. In some cases Brown Fintube Standard Sections 
have reduced parts inventories by as much as 82%. 

Reducing inventories is only one of Brown Fintube’s many ad- 
vantages. Our Bulletin 512 gives full details. Send for a copy. We can really 
save you money! 


BROWN FINTUBE 


Line Heoters 


Process Heoters 
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